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P-R-OCE-EDI-NGS
(9:09 a.m)

MR. BOULIN: My nane is Jean Boulin. I'm
presiding officer for this workshop.

The ot hers joining ne today are Franci ne
Pinto fromour O fice of General Counsel; Ron Majette
fromthe O fice of Building Research and St andards; Davi d
Wni arski fromour Pacific Northwest National Laboratory;
and at the head of the table here many of you will
recogni ze Doug Br ookman of Public Sol utions, Inc. He
will facilitate and set the gui delines for conducti ng
t hi s wor kshop.

On behal f of the Departnment | would liketo
t hank you all for takingthetime to participateinthis
public workshop

We've chosen the format in order to
facilitate the exchange of i deas and informationin an
i nformal manner. The Departnent i s required by Section
304(b)(2) of Titlelll of the Energy Conservati on and
Production Act, as anended, to determ ne whet her the
revi si ons to ASHRAE/ | ESNA St andard 90. 1 enbodi ed i n t he
1999 editionw || inprove energy efficiency incomercial
bui I di ngs.

I n preparation for nmaki ng t he det erm nati on,
we are doing a conparative anal ysis between t he 1989
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edition and the 1999 edition of Standard 90.1. An
initial analysis was preparedinthe sumrer of 1999 and
the results were presented to the Standi ng St andards
Project Conmttee 90.1, the ASHRAE conmi ttee responsi bl e
for revising the standard. It was al so shared w th ot her
interested parties.

At that tinme we identifiedthe shortcom ngs
t hat we perceivedinthe anal ysi s, and suggest ed how sone
coul d be resol ved. Comments were requested on these
i ssues and ot her i ssues that people m ght identify. W
have devel oped an approach to conpl et e t he anal ysi s and
t hat address these i ssues that we identified!|ast summer.

We ar e hol di ng a wor kshop t oday to obtain
coments on the approach and to identify any other
i ssues. This workshop was the subject of a notice

publ i shed in the Federal Regi ster on February 8, 2000.

Materialsrelatingtothis workshopw Il be posted on our
web site at: http://ww. energycodes.org -- all one word
"ener gycodes. "

I n approxi matel y t wo weeks, a conpl et e set
of thetranscript will be avail abl e for i nspection and
copying at the Department of Energy's Freedom of
| nf or mat i on Readi ng Rooml ocat ed i n Room1E-190. Anyone
wi shing to purchase a copy of the transcri pt may make
arrangements with the court reporter hereinthe front of
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the room

Qur agenda wi || basically be this opening
statenent, areviewof the format of this session. W'l
go around the tablew th introductions, abrief, terse
backgr ound agai n which wi || be open for di scussion. The
proposed met hodol ogy. We'll first go through a
presentation foll owed by conmments. We'll then have
schedul ed speakers, if they want to nake additi onal
comment s and t hen peopl e who have not schedul ed with us
we'll have time for additional coments to be made.

The format of the workshop, we have a
facilitator, whois as | have said, Dougw || facilitate
for us. We'll go through the methodology in the
foll owingway: first apresentation by conponent. W'l
t ake these one sl at at atine. Comment and di scussi on on
t he i medi at e subj ect matter. We'll thengoontothe
next item W will docoments and di scussions first by
schedul ed speakers who have sonething in their renmarks on
t he subject and then to the rest of the room |If you
agree with sonething that's been said, pl ease don't say

it again, affirmthat youagreewiththe statenent. It

will keep our tine to a better situation.
We' || get into the schedul ed speakers, as
|'ve said, with other comments. We will then have

comment s and di scussi on on t hose particul ar conments.
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Attendees will come next and we'll have coments and
di scussi on on those. To providethe Departnent with as
much pertinent i nformati on and as many vi ews as can be
reasonabl y obt ai ned and to enabl e interested partiesto
express their views, we will follow this format.

We expect that we will have anpletime to
rai se and di scuss all i nportant i ssues. W woul d ask,
however, that you refrain frommaki ng overly | engt hy
statenents, so everyone gets a chance to speak and Doug
wi ||l enforce our ground rules.

During t he short presentations, pl ease hol d
your comments. We will make sure there is sufficient
time to comment and have di scussi ons as we nove fromone
subj ect to the next.

The wor kshop i s schedul ed t o adj our n t oday
at 4 o' cl ock unl ess, of course, we finishearly. Topics
whi ch have not been conpl etely di scussed by that ti nme can
be addressed i n addi ti onal witten comments which are due
by February 24th, a week from today. All witten
comrent s and dat a subm ssi ons shoul d be avail abl e for
public inspection at the Departnment of Energy of
I nf ormati on Readi ng Room The phone nunber for that is
202/ 586- 6020.

Pl ease send witten comments to Brenda
Edwar ds here at t he Depart nent of Energy and reference
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t he docket nunber 6450-01- P when you respond. W woul d
like to have ten copies of your comments and any
supporting data, alongwth an el ectroni c copy of the

conment s or data, preferably using Wrd Perfect 8.1 or an

earlier version. No faxed comments will be accepted.

Any person subm tting i nfornmation which he
or she believes to be confidential and exenpt by | awfrom
publ i c di scl osure shoul d submt one conpl et e si gned copy,
plus ten copies and a copy on a disk from which
information cl ai med to be confidential has been del et ed.
I n accordance with t he procedures established at 10 CFR
Part 1004. 11, the Departnent of Energy will nmake its own
determ nati on as to whether the information shall be
exenpt from public disclosure.

Again, we appreciate thetinme and effort you
have taken i n preparing for this workshop, and we are
pl eased to recei ve your comments and opinions. Qur
purpose today is to listen to your views.

Wththat, 1'dliketogoaroundthetable
and have you i ntroduce yourself sothat we all knowwho's
here.

Can we start with you, Harol d?

MR. CROVDER: Sur e. Har ol d Crowder,
Vi rginia Power.

MR. FOSTER Chuck Foster, Edison El ectric
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I nstitute.

MR. HEI'SS: Harold Hei ss, Arerican El ectric
Power .

MR. DeVI TG Eric DeVito, | represent
Andersen W ndows and Cardinal |G

MS. DOUGLAS: Susan Dougl as, Nati onal
Fenestration Rating Council.

MR. GLAZER: Jason d azer, GARD Anal yti cs.

MR. RANFONE: Ji mRanfone with the Areri can
Gas Associ ati on.

MR. HEMPHI LL: Bob Hemphill, GRI.

MR. WLLIAMS: Ted WIIlianms, American Gas
Associ ati on.

MR CGREISS: Raoul Greiss, Natural Resources
Canada.

MR. MATTINGLY: Joe Mattingly, FAMA

MR. W NI ARSKI : David W ni arski, Pacific
Nort hwest Laboratory.

MR. MAJETTE: Ron Majette, U.S. Depart nent
of Ener gy.

MS. PINTO.  Franci ne Pinto, Departnent of
Ener gy, CGeneral Counsel's O fice.

MR. BOULIN: Okay, what |1'dliketo do now
i sto have Doug t ake over, revi ewt he agenda and provi de
sone housekeeping details, provide a few addi ti onal
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ground rul es.

MR. BROOKMAN:.  Thank you. Can you pick t hat
up?

COURT REPORTER: It's nicer if you have a
m crophone, but for introductions, it's okay.

MR. BROOKMAN: Good nmorning. |'m Doug
Brookman. |'ve had a chance to neet many of youinthe
past. Niceto see you again. Thanks for being here on
time so we can start just about on tine.

What have energed as norns for these wor ki ng
sessions over theyears areasfollowsandl'dliketo
ask t hat you consi der themand conformto themtoday as
we go al ong. 1'mgoing to ask that you speak one at a
ti me, say your nanme and use t he m crophones. This wi ||
be a recorded session today and as Jean said, a
transcript will be avail abl e.

| ' mgoi ng to ask al so t hat you be conci se,
sharetheair time. Wewant tofit inas nuch diversity
of views as possible as we go al ong here today.

Listen as an ally. | find that the
di scussi on and that's what we hope to encour age here
t oday hinges entirely onthe quality of thelistening, so
if youcanfocusinonthat, we'll all be better off for
it.

" mgoing to ask al so that youlimt side
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bars and i nterruptions. Those of you that need t o nake
a tel ephone call on your cell phone or have your pager
ring or sonethinglikethat, pleasetake it outside or
wait until a break to conduct that business. I'dliketo
see if we can keep focused on the matter at hand here
t oday.

We wi Il take a break this nmorning around
about 10: 30, 10: 45 and thi s afternoon around about 2: 15
or 2:30 so you can antici pate therewi || be one al nost no
matter where we are, you can anticipate that.

I"dalsojust |iketo acquaint you w th what
| typically try and do whichis to queue peopl e to speak
based on when | see t hat hands go up or sonmehow show ng
tonme they wish to comment onthe slides or the matter
bei ng di scussed.

| alsoliketoallowfor foll owon comments,
so | may have three, four, five peopl e stacked to speak
and i f soneone wi shes to nake a brief foll owon comment,
| tryandfit that into keep the discussion going. So
it'saconplicated systemandif |I | eave you out of the
gqueue, don't let nme get away with it. Flag ne down,
chase nme down at t he break and do sonet hi ng, but just
make me aware that |'ve forgottenyouand | will correct
it on the spot.

So that's what |I'd suggest as si npl e ground
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rul es, nornms for the neeting today. As Jean said, the
pur pose here i s to generate sonme useful discussion, to
listen, and that's what we hope to do.

Do we need any addi ti onal ground rul es or
norms for today? Okay, thank you. So then, let's
proceed.

MR. BOULIN: That's nuch easier. | want to
focus us agai n on what we' re tal ki ng about here. W're
tal ki ng about buil ding energy codes. EPCA Section
304(b)(2)(A) requires the Secretary to mke a
determ nation as to whether the revisions in ASHRAE
Standard 90.1inthis case a 1999 version, w | inprove
energy efficiency in comercial buildings.

Aprelimnary anal ysis of office and retail
bui | di ngs was done i n June and shared wi t h a number of
people. This workshopisinpreparationfor conpleting
t hat anal ysi s and naki ng t he subsequent det erm nati on
that the Secretary nust nake.

The notice of this determ nation will be

publ i shed in the Eederal Register, we hope this spring.
And affirmative determ nationinthis case woul d cause
Statestocertifytothe Secretary withintwo years that
t heir codes neet or exceed 90. 1-1999, the inplications of
sone of the things we're about today.

Wththat, I1'lIl openit up for any coments
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onthis subject. Arethere any coments on what we're
about to hear today?

Jason?

MR BROOKVAN  Say your nane for the record.

MR. GLAZER Jason d azer. | was wonderi ng
what t he det erm nati on has beeninthe past for addenda
to the 1989 version of the standard.

MR. BOULI N: We have not nmde any
determ nations relative to the 1989 version of the
st andar d.

MR. RANFONE: Ji mRanfone with AGA. Does
the law require DOE to do that on addendum or not?

MR. BOULIN. The lawis silent explicitly on
when t he Departnment makes those changes.

MR. RANFONE: Ji m Ranfone again. Just a
clarificationthen. Wen the addenda was i ssued on t he
1989 version, is that considered a new standard,
therefore DOE has within one year to --

MR. BOULIN: We are generally nmaking a
det erm nati on when a newstandard i s published. Inthose
cases a new standard was not per se published.

MR. GLAZER: Jason d azer. Actually, |
bel i eve t here was a versi on of the 1989 standard t hat was
publ i shed with addenda i ncorporated after EPAC.

MR. BOULIN:. Thank you.
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MR. BROOKMAN: This is Doug. I'mtryingto
under st and where you're going with this question, Jim

MR. RANFONE: Ji mRanfone, AGA. | guess if
there's sone historical precedent on what DOE di d pri or
to the i ssuance of this newstandard, we'd |ike to know
met hodol ogy was used then on addenda to nmke this
determ nation and if nothi ng was done, we'd | i ke to know
that too. Legallyis DOErequiredto nmake that -- were
they required to nake that determ nati on even prior to
t he i ssuance of the 1999 standard?

Basically, what we'retryingtofindout is
was t her e anyt hi ng done and what was t he net hodol ogy done
on t hose addenda and how does t hat i npact or howwoul d
t hat be portrayed or utilizedinthis process that you re
t al ki ng about nowthat we're involvedinnow That'sthe
reason for the question.

MR BROOKMAN: | understand. So in addition
to the met hodol ogy which |l thinkis fairly well descri bed
i nthe docunentation here today, you w sh to know about
t he precedential nature of those others?

MR. RANFONE: Ri ght. Perhaps, Ji mRanfone,
does | egal counsel have a coment ?

MS. PINTG  Well, | think that Jean has
answered the first question -- Franci ne Pinto, Ceneral
Counsel . Jean answered, Jean Boulin answered your
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question that the Departnent has not done that inthe
past. Sothereisn't any previous net hodol ogy. W have
never | ooked at that issue as to whether on specific
addenda we woul d havetodoit. Thelegislationtalks
about the standard as a whol e, so | don't have a specific
answer to that. We haven't done it though.

MR. RANFONE: Would we be able to get an
answer in the future? Jim Ranfone.

MS. PINTOG: |'msure we can | ook at it and
address it inthedetermnationif it becones necessary.
Do you see a particular reason why it needs to be
addr essed?

MR. RANFONE: Jim Ranfone. Again, the
reason is if an analysis was done and DOE made a
det erm nati on, what net hodol ogy was used? Andif there
was a et hodol ogy that' s consi stent or i nconsistent with
what i s bei ng proposed t oday we woul d just |i ke to know
t hat .

MS. PINTO Well, it hasn't been done.

MR BOULIN. There has been not hi ng t hat has
been done.

MS. PINTO. Has definitely been done.

MR. BOULI N: We made no determ nation. W
did not analysis on the addenda.

MR. RANFONE: Ji mRanfone. So you feel that
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DCE di d not have to do a determ nati on back t hen on t hose
addenda?

MS. PINTO Are you speaking of just our
addenda?

MR. RANFONE: Yes. |If that's the answer,
that's fine.

MS. PINTO | believe so and | haven't
actually spent a lot of tinme thinking about that
particul ar issue.

MR. RANFONE: Thank you.

MR. BOULIN:. OCkay, if there are no other
guestions --

MR. GREISS: Raoul Greiss from Natural
Resources Canada. | guessit is aninportant issueif
t he addenda applied to the current version of the
standard and i f the standard is referenced, will the
addenda be appl i cabl e on an on-goi ng basis and wi || they
be considered parts of the ruling or not?

MR. BROOKMAN: [|Is that a subject to be
det er mi ned based on t he anal ysi s or does t he Depart nent
have a predisposition on this point of the addenda

MS. PINTO | believethe addenda -- do you
agree with ne, Jean, that the addenda woul d be i ncl uded
as part of the total standard?

MR. BOULIN: The addenda -- we're noving
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intoadifferent situationnowthat the 1999 standard i s
published. It's ASHRAE s intention, I'minfornmed, to
nove into a node of continuous mai ntenance which is
sonewhat sim |l ar to the code process that we're seei ng
and to aggregate those addenda that occur to that
st andard and publish that every three years, very nuch
i ke the codes do.

On the residential side, it's been our
practiceinthe past tonmake adetermnationrelativeto
t he nodel energy code and now the | ECC when it is
republi shed. And we have fol |l owed t hat previously. It
has been our intentioninthinkingabout thisto nmake a
determ nation at the next publication of standard 90.1in
the sane way so if they republish that say in 2002, we
woul d expect to nake a determ nationrel ative to that
poi nt .

The issue that we are looking at in
consi dering this has been anissue of the actions t hat
causes States totake and the tine and effort for those
States to update their codes. |If we nade a determ nation
on addenda every year, this woul d cause the States to
have t o consi der updating their codes every year and this
has been a poi nt that we have t hought about, this has
been behi nd our thinking.

MS. PINTO Jim | just want to add one
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thing. Injust | ooking at thelanguage here, it says --
thisis Francine Pinto -- it says the standard or any
successor standard, sol wouldtend to agree wi th Jean
t hat every ti me an addenda cane out, | don't believethe
Depart ment woul d be requi red t o make a new det erm nati on.
My under st andi ng of addenda i s that t hey are anmendnents,
m nor changes, generally.

MR. RANFONE: Well --

MS. PINTO Well, that woul d be ny initial
readi ng of that. As | said, we haven't spent a |l ot of
time tal king about it, but that woul d be ny opi ni on at
this m nute.

MR. RANFONE: Ji mRanfone, AGA. It is an
i nportant i ssue. You say that sonme of the addenda rmay be
m nor and t hat t hey shoul dn't be anal yzed, but besi des
t he net hodol ogy i ssue what we'reinterestedinis what's
t he basel i ne that PNNL or anybody el se using to do t he
conparison. Is it going to be straight 1989 version
wi t hout t he additi onal addenda t hat were approved or w | |
it bewththe approved addenda. So as a baseline issue
here too.

MR. BROOKMAN: | think it's useful and I
appreciate it, I'"msure everyone does t he Depart nent
tryingtointerpret herereal tinme onthe spot what sone
of this m ght nmean, but maybe it's anissue for further
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consi deration as we go al ong.
MR. RANFONE: That woul d be fine.
MR. BROOKMAN: So |' mgoi ng t o suggest t hat

we nove on with the itens that cone next, Jean.

MR. BOULIN:. Thank you. Wth that, Dave?

MR. W NI ARSKI : Well, as in the
introductions ny nane i s David Wni arski. |'ma research
engi neer with Pacific Northwest National Laboratory. And
" mgoing to tal k about this nmethodol ogy or proposed

nmet hodol ogy for eval uati on of the change from90.1-89to

90. 1-99.

Jim oneof thethings| want tosayis|l've
asked nmysel f that same question. | thinkit's a very
good question. |'mnot sure howwe're going to deal with

this. The proposal, at | east that we're lookingat isto
| ook at the | atest version of the standard 90. 1- 89 and
conpare that with the published version of 90.1-99. W
may address sone of the proposed addenda and what t he
i nplications of those may be for the 90. 1-99 standard in
a qualitative manner, but -- go ahead.

MR. RANFONE: Ji mRanfone. |'msorry, you
are going to also | ook at the addendumthat in the
process for the 99 version?

MR. W NI ARSKI: We may | ook at themfroma
qualitative standard, qualitative |l ook at themwhet her we
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think that those will be inprovenents. Certainly, I
don't think the Departnment can base their determni nation
on those addenda until they're approved and r eeval uat ed
as a whol e.

MR. RANFONE: Ji mRanfone. Well, | guess
we'll have some discussion about the qualitative
anal ysis, but --

MR. W NI ARSKI: Right.

MR. RANFONE: O the need for it.

MR. W NI ARSKI : Ri ght .

MR. BROOKMAN: As a process clarification,
we intend to essentially oneslide-- or if there's a
maj or poi nt that sticks out that you' d|iketo coment as
we' re going. W' Il have di scussion after each i ndi vi dual
slide, okay?

MR. W NI ARSKI : Let me back up here. Back
up. I'm going to talk a little bit about the
nmet hodol ogy. What | would like thefolksinthisroomto
doisto-- withthe overviewand t he net hodol ogy, we
wi || come up with areas where we have nade assunpti ons.
We woul d I'i ke t o get your input on those assunptions,
bot h positive or if you have addi ti onal data that you can
cone in and present or data that will fill in our
assunmpti ons or expand themor possibly change them
Again, this is an on-going process.
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We'd | i ke youto provideinformationonthe
areas of the study that are inportant andif there are
areas that we feel are not inportant or that can be
gl ossed over in favor of doi ng nore detail ed anal ysi s
somewhere else, we'd |ike that type of informtion.
Agai n, provide as much as constructive critici smon how
to nmake this a better product.

Finally, we will have results both froma
gquantitative assessnent of the entire standard as a whol e
and al so fromindi vidual criterion and requirenmentsin
the standard and | ' d | i ke you t o consi der the i npact of

this assessnment and possible nmodifications to the

standard or to State codes which are derived thereof.

The standard or the anal ysis is goingto be
twof ol d. Part of the analysis will be based on what |
call aqualitativelook at the standard. Part will be
based on a quantitativelook. "Il talk very briefly on
the qualitative anal ysis. The goal of that is to provide
for a conpari son of efficiency by maj or sections of the
st andar d and by i ndi vi dual requirenents of the standard
where that's possible.

Identify areas where the scope of the
standards are di fferent and exam ne t he i npact of that
change i n scope on efficiency. That scopeis both snall
s and capital s. There is a scope section of the
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standard t hat di scusses what buil di ngs are covered, but
t here are al so changes i n scope i n that sone requirenents
have fall en out of the standard and newones have been
i ntroduced.

And obviously conparison of a new
requi renent where one wasn't there before can be
difficult. So that's part of what goes into the
qualitative anal ysis, basically an assessnent of that and
once that goes out, we'd | i ke ot her persons' i nput on our
assessnment.

There was a change i nthe structure of the
90. 1 standard in that to the extent possible 90.1-99, the
requi renents were witten in a nmandatory | anguage.
That's not necessarily true for 90.1-89. Because of
that, the things that were nonnmandatory, but good
suggestions for buil di ng desi gn may have been dr opped.
That changes the -- what the standard actual | y covers and
what can be i npacted. That's an area that we want to
| ook at in the qualitative anal ysis.

Ther e are areas where t he 90. 1- 99 stri ngency
has been rel axed and it's fairly obvious that that's
happened. W' d |like to exam ne the reason why t hat was
done. Again, that may be information best used for
St ates who are | ooking at adopting their own codes.

And agai n, anot her | arge -- i nportance of
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the qualitative analysis is to provide data for the
i ndi vidual State by State eval uati ons of 90. 1-99 and how
that can be incorporated into those State codes.

MR. BROOKMAN: Questions, conments onthis
first slide?

MR. W NI ARSKI: The qualitative anal ysi s,
these are sort of the principal areas that we will | ook
at. The general -- the scope of the standard, what's
bei ng covered, what's not bei ng covered. One of the big
changes in 90.1-99is that thereis introductions for
requi rements for buildingalterations that didn't exist
in the 90.1-89 version.

There are probably vastly nore buil ding
al terations that go on t han newbuil di ng constructionin
terms of total square footage, but the 90.1-99
requirenments can't be assuned to be applied quite as
conpletely to those alterations. There's lots of
exceptions. Sowe'regoingtotry and |l ook at that and
the inmpact of that.

And al so the fact that a nunmber of States
may, by t hensel ves have been using 90.1-89 alsointheir
own requirenments for changes in existing buildings.

We're going to ook at the three mgjor
sections of the standard that we believe are i nportant,
t he envel op requirenents, lighting requirenents for
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bui I di ngs, nechani cal equi pnent and syst emdesi gns. That
covers bot h HVAC and servi ce wat er heati ng equi pnent as
wel | as sone just general electrical equipnent in a
bui | di ng.

Ve w |l briefly touch onthe different paths
to conpliance in the standard both in terns of whole
bui | di ng pat hs to conpl i ance and i ndi vi dual paths i n each
of the above three sections. In general, we will be
t aki ng or exam ni ng what we feel to be the nost conmon
paths to conpliance and inthe quantitative anal ysi s and
assessing alternative paths norein aqualitative manner,
whet her we feel that they're going to be equal energy
paths to conpliance as nuch as possi bl e.

The qual itative anal ysis is on-going right
now. We're beginningthe phases of putting together the
gquantitative analysis. The goal of the quantitative
analysis is to exam ne the whol e buil ding i npact of
changes and requi renents. The qualitative anal ysis can
be used to assess, for instance, if the R-val ue of
insulationinawall has beenincreased or decreased fora
gi ven common type of construction, but where all ki nds of
di fferent requirenents are bei ng change di nt he bui | di ng,
it's hardto assess therelative contribution of each of
t hose requirenents to the entire buil di ng energy savi ng.
So that's the mai n purpose of the quantitative anal ysis.
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The quantitative anal ysis againw || focus
on t he maj or energy systens t hat we f eel can be nodel ed
effectively. It will attenpt to cover a broad range of
bui | di ng types and al so of | ocations inthe country to
get an i dea of the national inpact on buil di ng energy
ef ficiency.

We'll also look or try to account for
variation in buil di ngs and syst emdesi gns where we f eel
t hose are i nportant for the determ nati on tasks. Again,
t he focus here is going to be an anal ysi s that determ nes
whet her or not we believe the standard wi || save energy.
| personally don't believe we can come up with a real
good assessment of the actual percentage of energy saved
in comercial buildings. | don't think that we can
descri be our basel i ne well enough so t hat there's enough
informationto dothat. For that reasonit's primarily
a standard to standard conparison, instead of a
conpari son between current practice and future practi ce.

MR. BROOKMAN: Steve Turchen, use the
m crophone, pl ease.

MR TURCHEN: Steve Turchen, U. S. Depart nent
of Energy. You touched, Dave, on both the qualitative
anal ysi s and you started on the quantitative anal ysi s.
Isthe determnationultimtely to be based on one or the
ot her or sone conbi nation thereof?
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MR. WN ARSKI: That's really a question for

DOE. | don't know if Jean you want to touch on that.

MR. BROOKMAN: Are you in a position to
answer that yet or is that --

MR. BOULIN: | don't believe until we see
the analysis that we are in a position to make any
statenment as to what that determnationwi |l be fully
based on.

MR. BROOKMAN: Okay, thank you.

MR. W NI ARSKI: Right, ingeneral, | view
our rol e as a provi der of information here and as nuch as
possi bl e we wi || do what we can to provide DOEwi th the
type of information that will help in making their
deci si on.

The basi s for the energy savi ngs esti mat es
that we're goingtodoare autilizationindex conparison
bet ween 90. 1- 89 and 90. 1-99. By that | nmean sonet hi ng
| i ke energy use, BTUs per square foot. W plantol ook
at both a site-based energy use, what woul d be in the
bui | di ng, a source energy use that accounts for the
generation efficienciesinproducingelectricity whichis
obvi ously i nportant and an energy dol | ars per squar e f oot
estimate for commercial buil dings as a whol e and al so for
each i ndi vi dual sort of slice of the building piethat
we're analyzing so that that information will be
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avail abl e for public consunption.
Briefly, I'Il touch on what was done | ast
sunmer that Jean alluded to. Inthe spring of 1999, I
was i nvol ved i n putting together areal cursory | ook at
ener gy savi ngs fromthe standard i n two buil di ng types,
an officeandaretail building. W |ooked at two types
of wall construction, alightweight wall construction.
Here, steel frame was used as t he basis for that. And
mass wal |l constructions. The reason behind that is
that's been a topic of considerationinthe standard and
t he Rval ue or U-val ue requirenents for the wal I s change

quiteabit for the mass wall constructionin particul ar.

We | ooked at buil di ngs t hat wer e heat ed by
fossil fuel, inthis case a gas furnace or electrically
heated, inthis case anelectric furnace. W assuned a
90/ 10 m x across the country when we were com ng up with
a national aggregation of that. W |ooked at the 11
representative climtes. |In general, that analysis
suggest ed energy savi ngs for these buil ding types onthe
order of, | believe, 16 to 18 percent dependi ng on what
-- or 16 to 20 percent dependi ng on what type of netric
you used. And | wasn't, unfortunately, ableto-- that
wor k was presented inthe June ASHRAE neeti ng, June 1999.
| didn't present it.
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| think tosone extent it's been m squot ed
alittlebit. | want to make that clear that thisis
again for two building types. They are the two npst
i mportant buil dingtypes that we have i nthe commerci al
sector, but it isonly two and we actual | y expect t hat
theresults that we get fromthis determnationwill have
a | ower energy savings fromthat.

The rationale behind that is that in
90. 1-99 a l arge portion of the energy savi ngs conmes from
i nprovenents in cooling efficiency and in |ighting.
These two buil di ng types, cooling | oads, can be very
hi gh, for other buil dingtypes and we use t he exanpl e of
war ehouse bui |l dings. This certainly won't be the case
and that' s one buil di ng type where we actual | y expect to
see an increase in energy is what the 90.1-99 standard.

Vhat |'m going to talk about here is
basi cal | y enhancenents to t hat net hodol ogy. First, on
t he order of the enhancenents is that we recogni ze t hat
there's alot of things that we sinply can't nodel either
fromti me and budget constraints or fromthe difficulties
of actually using atool or devel opi ng an anal ysi s t hat
nodel s somet hi ng very effectively, or noreinportantly,

fromwhi ch we don't have data to assess t he nati onal

i npact .

We can't aggregate that to a national |evel
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because we don't have enough i nformati on, for instance,
howoften a parti cul ar requirenent gets put inplacein
a buil ding. So that's a primary reason for the
qualitative analysis, tolook at different requirenents
i nthe standard and t he st andards and say are we going in
the right direction in terns of energy efficiency.

Anot her enhancenent t hat we proposed i s nore
buildingtypesand|l'll talk about that alittlelater,
howwe i dentify the buildingtypes that we planto usein
this work. Try to get nore stakehol der input on
assunmptions. Al though we got alimtedanount of that in
the spring, we got very little stakehol der i nput after
t he presentation. Part of thisworkistoget peopleto
make comments, both positive comments if they affirmthat
t hose assunptions are good or if they feel that there are
better assunptions to cone back to us and gi ve us better
assunptions inthe data sources | eaving to t hose better
assunpti ons.

Inthe work that was presented | ast sunmer,
t he dol | ar energy cost i ndex was based on t he 8 cents per
kil owatt hour, 56 cents per therm costs that were used
by t he ASHRAE Commi ttee i n devel opnent of the standard.
One of the things that we proposetodoistonodify that
and use regional fuel costs and data that has been
devel oped t hr ough Departnent of Energy's annual energy
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out | ook.

We al so plan to be able to use a regi onal
heati ng fuel m x. We use againthis 90/10 split across
the country | ast summer. That's obvi ously not right.
There are certain areas inthe country where el ectric --
nor e buil dings are el ectrically heated thanin others.
We want totry to capture that type of variationinthis
anal ysi s.

Anot her thing we'd like to do is devel op
sone aggregation across different buil ding sizes. The
standard i npacts smal | buildings differently than | arge
bui I dings. We propose inthis analysis that addresses
that. Again, the work | ast summer was based on a si ngl e
Si ze building so that's one of the enhancenents that
we' ve brought into the picture here.

MR. BROOKMAN: Jim

MR. RANFONE: Ji mRanfone, AGA. |' msorry,
| want to go back to the slide before this where you nade
a comment that the presentation, the prelimnary results
wer e presented at the June neeting of 90.1 and t hat t hose
prelimnary results showed 16 percent site energy and 20
percent source energy savings intwo types of buil di ngs.

You made t he corment t hat some sources are
m squoting or msinterpretingthat data or that comment
or that result, rather, and has t he Departnment or PNNL
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cone out with anything to say that those results shoul d
not be quoted for the entire standard because nowwe're
i naphase where the standard is available, it's being
sol d and i ndi vi dual s or whatever groups may want to
purchase it and utilize it may be of the m nd t hat based
on usi ng that standard for the type of buildingthat you
di dn't anal yze woul d be obt ai ni ng t hose ki nds of results
of 16 percent site savings.

So has anyt hi ng been sent out fromDOE? |I'm
readi ng frompress rel eases of sonme of your organi zati ons
and these statements are being made w thout any
qual i fications.

MR. BOULI N: The Departnent, Jean Boulin,
the Department made it perfectly clear when this
i nformati on was shared with people that this was a
prelimnary anal ysis and that we were i ntending to do a
much nor e extensi ve anal ysi s and t hat we wer e aski ng f or
comment s on t he approach we t ook. No, we have not gone
out andtriedto policethe country and tell peopl e they
shoul dn't say certain things about the standard or t hat
t hey shoul d.

We believe the information has been wi dely
di ssem nated as to what it was and we are not in a
position to police what other people say.

MR. RANFONE: Ji m Ranfone again, AGA. |
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knowyou' re not inthe position, but if the savings are
bei ng m scharacterized --
MR, BROOKMAN: Jim are you suggesting t hat

DOE do sonet hing about that?

MR. RANFONE: Well, | think DOE perhaps
shoul d i ndi cate that the -- be nore specific on what
thoseresultsreally mean. | neanif PNNL i s nowsayi ng

t hat sone buil ding types, you' re actually goingto see a
di fference or anincrease in energy usage, | think when
consuners or users of the standard are | ooki ng at this
docunment and seeing information pronotingit for sal e and
use, this needs to be addressed.

MR. BROOKVAN:  When Davi d was descri bi ng t he
earlier slideentitled"Past Wrk, Wat W Looked At Last
Summer ", | thought what he was doing there was
differentiati ng what cane before and separating that from
t hi s met hodol ogy that i s going to be exam ned i n detail
today. That's what | thought.

That's what | thought we were going with
this. That's why I' maski ng what you woul d i ke t o see
DOE do with this, Jim

MR. RANFONE: |'d like DOE at |least to
i nformusers of the standard, sellers of the standard
that they should cease and desist nmaking bl anket
statenents that this standard i s goi ng to save 16 percent
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site energy and 20 percent source energy. That's an
i nportant aspect.

MR. BROOKMAN: Addi ti onal corments onthis
subj ect before we nove on?

Ckay, thank you, Jim | believe we're now
on a slide call ed "Enhancenents Proposed. " It's page 3
on your handout.

MR. WNI ARSKI: Right, and actually thisis
what we just discussed that Ji mbrought me back to.
Anot her enhancement that we'd like to do with this
anal ysis is toexamne the effect of window wall rati o on
ener gy savings. Thi s has been a topi c of di scussion that
we didn't look at in the prior analysis. The prior
anal ysi s assuned essentially a 20 percent wi ndow wal |
ratio for both the office and retail buildings.
Cbvi ously, there is a significant variation in that
nunber and that inpacts the building envel ope
significantly for the 90.1-99 standard.

So we want t o exam ne t hat, where possi bl e.
Also to, if possible, conme upwith away to aggregate
that into the national savings estinmate.

Al t hough it's not discussedinyour wite
up, one of the proposalsistolook at the inpact of the
di fferent maj or sections of the standard al one, for
i nstance, what if only the envel ope i s adopted, what if
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only t he mechani cal systens sectionis adopted, what if
only the lighting sections are changed. That was not
done -- or it was done in the work that we did | ast
sunmer. | don't knowthat it was present ed and obvi ously
t here are sone assunptions i n doi ng t hat because certain
t hi ngs i npact t he base | oads on t he buil di ngs, certain
t hi ngs i npact the efficiency by which that | oadis net.

And so there's sone assunptions i n doing that, but we

want to spend sone tinme addressing that in this work.

Some of the other enhancenments that we
| ooked at, better accounting for the use of econom zers
across the nation. The wite up discussions, the
nmet hodol ogy proposed for that and | think that will be a
significant inprovenent on the previous work.

The proposal tal ks about usi ng a shi pnent
wei ght ed average efficiency for cooling and heating
equi pnent wher e possi ble. Recently, through work with
ARl and t hr ough wor k wi t h GAMA on equi pnent st andar ds,
commer ci al equi pnent standards, we've gotten better
i nformati on on equi prent shi pnents and we hope to bring
that into the analysis to come up with different or
i mproved estinmates of the rel ative changes i n efficiency.

Anot her enhancement that | want to bring
intothe work right nowistobringintheresidential
si ze cool i ng equi pnent efficiencies. That's another
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pi ece of the puzzle that wasn't done | ast sumer. W
didn't have shi pnent data on the |l ess t han 65, 000 BTU per
hour cool i ng equi pnent, t hree phase cool i ng equi pnent.
That's inthe standard and t he st andard di d not addr ess
inits devel opnent.

The current 90.1-99 requirenents are the
sanme essentially as 90.1-89 and obviously there's no
change inefficiency there. Sothat's one of the things

that we'retryingtobringintothis analysis when we do

the shipnment wei ghted average efficiency inprovenents.

MR. BROOKMAN: Yes, please, Jason.

MR. GLAZER: Is the variation of windowto
wal | ratio beingincludedinthe quantitative anal ysis or
the qualitative anal ysis?

MR. WNIARSKI: 1'Il discussthat alittle
bit later. The present proposal that you' ve read onthe
-- or downl oaded fromt he website tal ks about assum ng a
singl e windowtowall ratio for the -- each building type
inthe quantitative anal ysis, but doing asensitivity
study of the effect of changing that windowwall ratioin
a nunber of billing types to see what the effect woul d
be.

Ther e are sone ot her ways to handl e t hat and
l"d like to get some input on that. One of the
difficultiesisthequality of datainterns of doing an
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aggregationw th wi ndow wall ratio. But I'll discuss
that a little bit later.

I f you pi cked up a handout, sonet hi ng t hat
was not on t he website that you m ght want to |l ook at is
aflowchart that tal ks about t he general process and as
we wal k t hrough di fferent sections, pleaserefer tothe
flow chart in ternms of where it fits in.

Let's see if this is the slide here.

(Pause.)

The basic proposed analysis utilizes a
generi c square buil di ng prototype. The prototype has 15
zones, 5 independent zones per floor, a core and 4
perineter zones faci ng each of the cardi nal directions,
east, west, north and south. It has three stories, a
bottomfl oor, amddlefloor and atop fl oor obvi ously.
And we' ve used this prototypeinalot of the 90.1 work
because we have a zone, a separate zone that faces
essential ly each possi bl e orientation of the buil di ng and
it has a uni que exposure and t herefore we can use t hat
bui | di ng prot otype to exam ne t he ef fects of changi ng
bui | ding size, shape, orientation or aspect ratio.

We'll talkalittlebit | ater about this,
but we' ve proposed to exam ne 7 buil ding types: office,
retail, education, |odging, public assenbly, warehouse
and food service. W' ve proposed 11 climates that were
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used i n t he ASHRAE anal ysis with one m nor excepti on,
t hat we proposed to use atypi cal neteorol ogi cal year
two tapes.

That data wasn't avail able in some of the
early 90.1 work. We are switching one of the climte
sites because of that andthe rationaleis discussedin
the wite up, but that climateis goingfromOlando to
Tanpa. Thereis no TMW2 tape for Ol ando. And those two
climates are very, very simlar interns of their weather
dat a.

We proposed to | ook at -- wel |, for each of
t he bui Il di ng types there are sone characteristics that
arerelatively constant inthe anal ysis. The schedul es,
occupancy, ventilation for the building, the equipnent
power density is assuned to be constant between both
versions of the standard. Wndow wall ratio in the
proposed anal ysis is constant. W may | ook at nodi fyi ng
t hat, based on t he assessnent oft he fol ks here as wel |
as at the | aboratory.

We have tal ked about -- we'll | ook at the
three permutations interns of buildingwall type, again,
alight weight wall or mass wal |, heati ng systens and
econom zer usage, no econom zer versus economni zer for
each climate. And each set of those pernutati ons we can
develop a set of 90.1 requirenents in ternms of the
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envel ope i ghting power densities for the building, HVAC
and service water heating efficiencies. All that
informationis fedintoasinmulationengine. Inthis
case we pl an to use BLAST and out of that conmes EU data
for each of the individual zones, for each of the
i ndi vi dual sinulations.

That's prinmarily what | call the energy side
of the analysis. The next part of it is how do you
aggregate that since you ve got all these different
simul ations for different regions of the country,
di fferent building types.

MR. BROOKMAN:  Davi d, any questions on t hat
first flow chart?

(Pause.)

We can return to it. Keep going, David.

MR. W NI ARSKI : Again, the next stepinthe
anal ysis what | call the aggregation to a nati onal
conmer ci al building energy useintensity estimtes. You
can follow through this flowchart. Basically, the
process is to take that zonal EU fromeach buil di ng,
convert it toperinmeter, total perineter andtotal core
EU s for each floor of the building.

The purpose of that stepisto-- well, the
maj or purpose of that stepis to wash out issues with
bui l ding orientation. W aggregatethe -- coneupwth
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the perineter EU that's an average for the buil di ng and
washout the effect that sonme zones are north, sone are
sout h. Because i n an actual buil ding we don't know how
it's going to be oriented.

The next step, we bring in the cooling
equi pent shi pnment data and use that to assess the
rel ative preval ence of econom zer usage i n each | ocati on
of the country or econom zer requirenment usage for each
| ocation of the country. Once we' ve done t hat we nove
down to -- or take the individual climtes and map t hem
to what | call sub-census divisions. There are 9 census
divisions. W actually are proposing to use 11. W
split the east or western and nount ai n census di vi si ons
intotwo parts. The reason behindthat is there's sonme
significantly different clinmates, for instance, inthe
nort hwest versus California. And also there's sone
significantly different fuel prices and we want totry to
capture that variation in the analysis.

Usi ng CBECS dat a, Commrer ci al Bui | di ng Ener gy
Consunpti on Survey data, we col | ect information for each
census di vi si on on bui I di ng si ze, buil di ng aspect rati o,
nunber of floors, | ocations, agai n, perhaps wi ndow wal |
rati o dependi ng on howt he anal ysi s actual | y gets done.
And use that to aggregate or to scaletheresults from
the prototype building to the typical floor space in
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ternms of the six possi bl e conbinati ons of core EUI or
perinmeter EU for each floor of the building.

So for instance, if you have a 7 story
bui | di ng, you have a top fl oor, you have a bottomf| oor,
you have five mddl e floors that arerelatively simlar
and you have a core and perineter area for each of t hose
floors. Theideaistodevelopfromthe census or from
t he CBECS data the square footage for each of the
possi bl e core perineter conbi nations inthat buil ding,
come up with relative weights for each of those six
possi bl e conbi nati ons and t hen bri ng t hemdown t o wei ght
the EUl data for that building fromthe prototype.

We actually will do that probably at the
census division level. W won't do it in individual
bui | di ng, but essentially you devel op the total anount of
squar e f oot age t hat woul d be appl i ed to each of those six
possi bl e orientations int eh prototype buil ding and t hen
wei ght all the results appropriately.

Once we' ve done t hat we have -- for each of
t he sub- census di vi si ons, we essenti ally have a nunber of
buil ding types that represent sort of the average
bui | di ng si ze, average buil ding characteristicswiththe
exception of the pernutations that |'ve di scussed above.

We then bringindatafromCBECS agai n for
heating fuel types, again, if we're going to | ook at
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el ectrically versus fossil fuel heated buil dings, that
data is avail abl e to sone extent i n CBECS and we can use
t hat to wei ght those two pernmutations. Simlarly, we can
| ook at the rel ative percentage of nass versus franed
wal | types and i n each of those census regi ons or census
subr egi ons and use that to wei ght the results for those
two pernutations so wei ghting by heating fuel, wall
constructi on data process.

Walk alittle -- next step down, we have t he
data for each of the representative buil dingtypes for
each of the sub-census divisions. W want to wei ght the
results for each representative buil dingtypein here by
the total floor space for each of those buildingtypesin
the census division. The next step is to aggregate
across each of the sub-census divisions.

To do that we need the esti mates for total
construction growth for each sub-census di vi si on and al so
at that stagewe try tobringinthe variationon fuel
prices across the country prior to doing that
aggregation, souptothis point, the aggregation here,
we essentially have site based fuel, site based EU
estimates for the whol e buil ding by fuel. Inthis case,
we' || probably | ook at el ectricity and natural gas as
bei ng representative of fossil fuels.

Because there's variation in fuel costs
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across the country, wetrytocapturethat inthis step
bef ore we aggregate it across all the census divisionsg|

Presently, theplanistouse-- after we've
done that, aggregate to a national |evel using EU 's
estimates for sort of the site source energy conversion
efficiency. There's sone question as to whet her you
shoul d do that at the previous step or at that step.
There' s al ways sone questi on as t o what that conversion
efficiency actually is and we' ||l probably get al ot of
comments on that and I hope DOE can | ook at that and
think what's the best way to do that particul ar step.

And thensofinally theresult is anational
aver age site based energy use intensity for the buil di ng,
BTUs per square foot, source based energy useintensity
for the building and energy cost intensity for the
bui l ding, dollars per square foot of conmmrerci al
construction.

MR. BROOKMAN: Yes, Jason d azer.

MR. GLAZER: Jason d azer, GARD Anal yti cs.
" mconcerned that the approach being used with the
nunber of pernutations and the weighting is overly
sinmplistic. It seenslikethere' salot norefactorsin
the standard and as many of you know |I've recently

conpl eted very sim | ar anal ysis and | found that | needed

wel | over 12,000 simulationruns to properly capturethe
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ef fect of the standard and t he approach t hat was outl i ned
here and al sointhe paper inplies that it can be done
with about 600 runs.

| just don't see any justificationfor that
level of sinplicity on the inportance of this
determ nati on.

MR. BROOKMAN: Can you descri be what
additional elements you would have the Departnent
consi der and undertake?

MR. GLAZER: Well, one of the el ements Dave
was tal king about already is windowto wall ratio.
That's a definite that needs to be expl ored. Building
size, he also nentionedininportant, but | thinkthat
shoul d be included in the pernutations.

Ot her s woul d be nore vari ations i n envel ope
construction, nore variations in cooling equipnment
chosen, nore variations in heating equi pnent chosen.

MR. BROOKMAN: Choose one of them Let's
t ake heating or cooling equi pnrent. He's doing a cl ass by
cl ass conparison, | presune. Wat would you suggest?

MR. GLAZER: Did you say for cooling
equi pnent ?

MR. BROOKMAN: Yes, or heating.

MR. GLAZER. Wl |, for cooling equi pnent
think his plan right nowis to do a single type of
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cooling equipnent and it ignores smaller patched
equi pnment | i ke roomair conditioners and al so i gnores
chillers.

MR. BROOKMAN: So i n your anal ysis you've
done a much broader distribution in your simulations.

MR. GLAZER: Yes, | have.

MR. BROOKMAN: Ckay. Other things that
stand out for you that the Departnent shoul d consi der if
t hey were to expand t hei r anal ysi s beyond t he net hodol ogy
descri bed here?

MR. GLAZER: | guess in general 1'd
recommrend an approach that's at | east as t horough as what
|"ve chosen and the report that we're going to be
publishing fairly soon, we'll be outliningexactlythe
steps we t ook and | ' d be happy to di scuss those in nore
detail.

MR. BROOKMAN: Okay, and "we" bei ng GARD
Anal ytics?

MR. GLAZER: That's correct.

MR. BROOKMAN: Ckay. David or Jean, do you
have questions or follow on from Jason's --

MR. WNI ARSKI: | m ght nention two things.
One, | would |i ke, Jason, for you, as we nove t hrough
sone of those areas to make public comments on t hings
you' d | i ke to see or variations expanded agai n. Thi s was
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sort of the overviewof the process. | thinktherewl|l
be a pl ace for that i nanunber of the other slides. And
two, | don't knowif it's possible, I knowthat you're
goi ng t hrough sort of theinternal peer review | don't
knowif it's possible to get an overview of a | ot of
t hose pernutations that you | ooked at sent inearlyto
DCE. | knowwe' ve di scussed them | don't have al | of
t hem and so that would be useful.

MR. BOULIN: We've beeninvitedtoreview
that work. W appreciate theinvitation and | ook forward
to | ooking at the work.

MR. BROOKMAN: Let ne say that these two
pages of diagrams, these flow charts | think are
especi al |l y useful so | thank t he Departnment and PNNL f or
taking the time and trouble to array it this way. |
thinkit makes it foll owabl e, whereas ot herwi se it woul d
not be. So thanks.

MR. WNI ARSKI: Briefly, I'lIl touch on one
of the -- why we use a generi c buil di ng approach for this
type of analysis. | discussed briefly the generic
buildingandit's athree story prototype. One of the
feelings that we have i s as we' ve seen wi t h sone ot her
wor k that's been done, particularly on State codes there
is a tendency to grab a building and nodel it, an
exi sting buil ding and one of theissueswiththat is that
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it can bias the results significantly one way or the
ot her.

That's part of the rational e behi nd choosi ng
a generic prototype because choosing very specific
bui | di ngs of t en doesn't add any val ue when you' re trying
t o devel op a nati onal estimate unl ess you devel op nany
nor e pernut ati ons or a whol e bunch of buil di ng desi gns
for your analysis that rapidly expand beyond the
capabilities of our lab, at least, to deal wth.

What is inportant is to establish the
characteristics that distinguishoneclass of building
fromone anot her. Those buil di ng characteristics chiefly
wi | I focus upon buil di ng envel ope, equi pnent usage, the
bui I ding schedul es and, in general, we can discuss
bui | di ng schedules in terns of the type of buil ding
al though there's quite a bit of variation of buil ding
schedul es and i ndi vi dual buil di ng constructionw thin
each building type, for instance, office or retail.

Agai n, characterizing a |arge class of
bui | di ngs that have yet to be built requires elimnating
as much as possi bl e orientation and ot her bi ases t hat
woul d exi st i n choosi ng the actual buil di ngs or act ual
bui I dings that are under construction or have been
construct ed.

Basically, this is an overview of the
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generic building prototype against three story,
15-zone. W& have maj or paraneters such as i nternal | oads
and schedul es that differ by the type or representative
type of building, again, the officeretail warehouse. W
t hen can use these i ndividual zones which are in all
different orientations toscaletheresults fromthis
building to | arger and small er buil dings.

The existing prototype that we use is a
48, 000 squar e foot buil ding. That was chosen as bei ng a
very medi an size building, based on CBECS data and
curiously it's anediansize buildingfor alarge nunber
of prototypes, if you actual ly | ook through t he dat a.
Typi cal l y, you have around 40, 000 t o 50, 000 squar e f eet
as bei ng t he nedi an of the buildings for | think office
retail and a nunber of others.

The systens that we try to nodel inthis,
agai n, we nodel the envel ope, we nodel the interior
i ghting, power density for the building and those
schedul es thereof. For HVAC equi pnent, we nodel the
di fferent equi prment efficiencies and the standard.
Again, we are trying to use a wei ght ed aggr egat e and t he
ef ficiencies or howwe wei ght that or howwe devel op t hat
aggregate efficiency actual |l y does take i nto account a
| ar ge nunmber of both roof top systens as wel |l as t hi ngs
| i ke package term nal units, what we' ve done i n t he past.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

a7

W' ve | ooked at shi pnents for package term nal s, | ooked
at the shipnents for roof tops andtriedto coneupwth
sort of an average efficiency for all those.

Agai n, the econom zer usage, what we're
| ooking at is nodeling, the econom zer use as a
permut ati on and then as described in the analysis,
| ooki ng for each individual climte the total amount of
equi pnment that would be or woul d have an econom zer
installedfor that climate based on the shi pped capacity
of equi pnent.

Service water hearing is nodeled in the
bui I ding. There's a nunmber of i ssues of howyou nodel
service water heating that we'd | i ke to get input on.
The present proposal is to size systens based on the
ASHRAE Handbook fundarent al s and devel op bot h a st andby
| oss for an average wat er heater based on shi pnents as
wel | as the |l oad or the energy used t hat goes to neeti ng
the water load in the building.

One of the things that we don't nodel very
wel | is losses fromthe systemconponents of the service
wat er heating system the tools that we have sinply don't
do that very well and that's anissueinthe anal ysis.
Agai n, that's one of thoseissuesthat wetriedtol ook
at in the qualitative analysis. This is the nodel
results. Thisis howmnuch we can be of f because of those
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type of system effects.

Infiltrationin buildingsis nodel ed agai n.
We have assunptions built in for the nodel for the
infiltrationinthe perinmeter zones. What it out? W
don't nodel el evators? W don't nodel cooking. W don't
nodel exterior lighting. W have assuned base pl ug | oads
for the building. Those don't change between t he 90. 1- 89
and 90. 1R standards. So there's
-- whenyou' recomngupwthafinal percentage savi ngs,
you nmust be cogni zant of the fact that these ot her uses
were not included in the baseload. | think that's
rel evant.

It isnot terriblyrelevant for -- certainly
el evat ors and cooking are not terribly relevant for DCE s

det erm nati on of energy savings. But they are rel evant

when you're | ooking at sort of a percent inprovenent.

MR. BROOKMAN: Jason d azer.

MR. GLAZER: Jason  azer, GARD Anal yti cs.
You nentioned sone di fficultiesinnodeling service water
heaters. One thing that you m ght want to consi der doi ng
is instead of using BLAST, use the DOE2 sinul ation
engine. It has a pretty good water heater nodel. In
additionto DOE2, | think it's probably usedalittle
nore wi despread. The BLAST general ly has probably a
little nmore industry consensus as far as its
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applicability.

MR. BROOKMAN: Thank you. That's a hel pfu
comment. So what | heard you sayi ng there, Dave, is that
--well, let neclarify. Theseitens that are out, they
weren't nodel ed previously in
90. 1-89 or 90.1-Rand so that's consi stent with what you
said earlier onabout this being astandard to standard
conpari son.

MR. W NI ARSKI: The types of i ssues you get
intoarethings |like notor requirenents that woul d have
gone i nto el evators and effi ci ency requirenents. That nmay
be di fferent between the two standards, and t hat we woul d
not be addressing. Primarily, also those things are
i npact ed by ot her federal |egislation. The cooking again
i s not sonethingthat's coveredinthe standard, although
there are things that affect, or there are buil di ng H/AC
| oads t hat may be af f ect ed by cooki ng usage. That's not
nodel ed in our work.

Agai n, what wetendto | ook at are -- there
are aspects again of cooking that -- for instance,
washi ng or hot water usage for restaurants, that would
get nodeled. It will be based on what ever schedul es and
hot water use intensities we have.

MR BROOKVAN:  Addi tional questions onthese
slides?
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Jason?

MR. GLAZER: On the i ssue of schedul es, |
recommend t hat t he schedul es t hat you shoul d use woul d be
t he ones t hat appear in the conpliance suppl ement which
was devel oped by 90.1 comm ttee nmenbers whichis goingto
be publ i shed as part of the User's Manual. Those are a
good set of schedul es and a | ot of t hought was put into
them althoughthere areafewsnall errors which | can
di scuss with you | ater.

MR. WN ARSKI: OCkay. Yes, | would be
i nterested. Jason, is that what you' ve used for the GARD
Anal ytics anal ysi s?

MR. GLAZER: Yes, | did.

MR BROOKMAN: Additional comments onthis
before we nove on to the next slide?

Okay, |l et's keep novi ng, Dave. W' re going
to go for about anot her 15 m nutes. Thenwe're goingto
t ake a break.

MR- WN ARSKI: Again, talkingalittlebit
about the schedules that have been proposed, the
schedul es and pl ug | oads t hat have been proposed were
based on ASHRAE 90. 1- 1989 wor k. Those schedul es, we
| ooked at themback i n 1995 and 1996 and felt that there
wer e sone i ssues with howrepresentative those woul d be
and based on a nunber of different utility studies,
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met eri ng studi es, includi ng one of the | argest conmmerci al
bui | di ng netering studi es that was doneinthe U S., was
done at Pacific Northwest Lab back inthe early part of
t he 1990s, that's this ELCAP study that' s referenced.
And the schedul es were nodified thereof.

The schedul es, if | can make availableto
t hose who have interest inthem they'refairly detail ed
and there's a di scussi on of those schedul es in a 1996
wor k t hat was produced | ooki ng at equi pnent efficiencies
for EPACT covered products and | believeit's referenced
in the paper.

Again, plugload densities, simlarly from
t he same source. Ventilation requirenents. Qur plan was
t o base the ventilation requirenents on Standard 62- 1989.
General ly, those requirenents are roughly 15to 20 CFM
per person. That is therequirenents and the standard
for newconstruction. Again, that's one of the areas
wher e t here may be significant variation between what's
requiredinthe standard and what actually gets put inin
practice andif there's any comments t hat peopl e want to
make thereof, that would be useful information.

The present proposal | ooks at t he envel ope
characteristics. It assunmes an average wi ndowto wal |
ratio by each building type based on t he CBECS dat a
source. The U-values for the walls and roofs that woul d
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gointothe prototype buil ding are based on t he sel ecti ve
versi on of Standard 90.1 and t he sel ected wal | s and r oof
types for the analysis. 1'll gointothat inalittle
nore detail |ater.

For 90.1-89 they're al so a function of the
wi ndow-wal | ratio for the building. In general, the
attenmpt at 90.1-89 was to produce a constant whol e
bui | di ng U-val ue, soif you added | ots of wi ndows you had
to nodify the construction of those wi ndows t o make t hem
nmore efficient.

The sol ar heat gai n coefficient or shadi ng
coefficient, dependi ng on whi ch versi on of the standard
you choose to reference is also based again on the
st andar d versi on and on t he wi ndowwal | ratio chosen for
t he buil di ng prototype.

The proposed st udy does only assune si ngl e-
zone equi pnent. It does cover a w de range of products or
t he aggregate efficiency woul d cover a wi de range of
products t hat woul d use si ngl e zone equi pnent, but -- or
woul d be consi der ed si ngl e zone equi pnent, but it does
not address central systens.

There's a lot of issues with nodeling
central systens. They certainly, | don't feel, could be
nodel ed terribly effectively with a scal abl e buil di ng
nodel . You have | ots of i ssues where you' re nodelingin
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terns of howyou' ve zoned the building. It'srelatively
easy to make a change in building zoning that can
drastically affect the whole building energy use.

What | have proposedistolook at this from
the point of view of the determ nation and can we
effectively address the relative change in energy
performance in the buil dings for centrally zoned syst ens
by | ooki ng at the efficiencies of thecentrally zoned
systemas conpared to the efficiencies of the single
zoned package system again, the qualitative matter
sayi ng yeah, this systemappears to be nore effici ent and
t hen maki ng t he poi nt that the base thermal | oads inthe
building are essentially the same in both systens.

That may not be t he nost appropriate way to
doit. There's sone ot her nethods we can | ook at. One
woul d be to basically do some conpari son sensitivity
studi es where we take a gi ven bui |l di ng si ze, zonedin a
gi ven way and conpare the relative energy use for a
central systemin 90.1-89 and
90.1-99. We may want to | ook at that for sonme of the --
or for thetypes -- the buildingrepresentative types
that we think are sonme of the l ess well performngin
terms of the energy savings.

Obvi ously, there's sone i ssues here. You
don't see alot of |arge central zoned chillers applied
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t o war ehouse bui |l di ng constructiontypes. Sothere's
sone i ssues i n howyou woul d choose that representative
type for the sensitivity study.

MR. BROOKMAN: Jason

MR, GLAZER: Jason d azer, GARD Anal yti cs.
| guess you're bringing a flaw of the way that the
bui | ding zoning nethodology that you're using is
appl i cabl e.

The fact that central systens don't scal e
well with the zone by zone approach that you'reusingis
a real problemand | guess | would encourage you to
reconsi der that and perhaps | ook at whol e bui | di ng EU s
with central systens as well as the zone by zone
eval uation because | think the central systens arereally
a critical part of 90.1 and as you say there is a
possi bility that i ncludi ngthemwoul d reduce t he ener gy
savings andif that'sthe caseit's possible that your
det erm nati on by excl udi ng t hat type of equi pnment coul d
end up bei ng overestimated as savings. So | think |
guess I'd really recomend that you not followthe
approach of ignoring central systens.

MR. WNI ARSKI: | think | may have m sspoke
there. And again, it gets into what your definition of
energy savings is. | don't think including central
systens wi || reduce the energy savings interns of the
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absol ute magni tude of energy savings for the country.

It may reduce t he percent of energy savi ngs
t hat you get, but essentially you are -- what you have in
a-- or the issues that you' re faced with in central
savings typi cally are you have hi gher fan statics, often
with central systens. You have nore chances or needs for
reheati ng of previously cooledair inthe system But
t hose are system efficiency changes.

They are not a change in the base t her mal
| oads or what | consider the base thermal | oads inthe
buil ding that are devel oped from the envel ope and
internal loads or internal gains in the building.

The issue would be if there was a
significant reductionintotal systemefficiency for
central chiller boiler systens as conpared to single
package zoned systens and | haven't seen any evi dence
that there would be in the case with the standard,
al t hough that's one of the issues |'d |like people to
coment on.

MR. BROOKMAN: Jason.

MR. GLAZER: Well, | think that the | oads
are very di fferent for central systens assum ng you use
a variabl e air vol une approach. 1| don't think you can
make t he assertion there that you' re maki ng, that you
don't believeit's necessary and have a feel for what the
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energy savings wll be. | thinkthat's thereasonto do
an analysis is to discover just that and --

MR. WNI ARSKI : It woul d be useful, Jason,
i f you can el aborate on where you t hi nk t hose specific
differences mght be in witten conment.

MR BROOKVAN:  And beyond t hose di f f er ences,
Jason, | heard you say a nonment ago questioni ng t he basic
approach and so i f you coul d say either nowor in your
witten comments how that basic approach m ght get
acconplished by the Departnent that would be hel pful.

MR. GLAZER: |'d be glad to, in witten
coments.

MR. WNIARSKI: In particular, one of the
i ssues or one of the reasons for the scal abl e approach i s
t o devel op an aggregated esti mate. Obviously, there's
some tradeof fs and what we' re di scussi ng here i s one of
t he tradeof fs bet ween aggregati ng up to a nati onal nunber
effectively and nodeling sort of a nore specific
bui | di ng.

MR. BROOKMAN: What | hear Dave, | think
trying to characterize hereis a kindof abest bang for
t he buck t hat net hodol ogy that tri es to be adequately --
addr ess conpl exi ty adequat el y, but not as vi gorously as
Jason, you said, by all the sinul ations and runs you di d
in your analysis.
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That' s what | think | hear bei ng descri bed.

MR. GLAZER There's a point at whi ch over -
opti m zi ng and reduci ng t he nunber of simulations starts
i ntroducing | arger errors.

MR. BROOKMAN:  Yes.

MR. GLAZER: And | think that the proposa
being laid out here is probably in that territory.

MR. BROOKMAN: So that's where the
Depart ment woul d benefit best fromyour coments onthe
met hodol ogy and al so what you used as the basis, both
met hodol ogi cally and data w se.

Ckay, howarewe -- I'dlike to do one nore
slide and then we're going to take a break.

MR. WNI ARSKI: That's probably a good tine
for this. Again, theplantousethe 11 representative
climates that | showed beforeinthe flowchart, those
climates briefly were the result of a clustering,
statistical clustering anal ysis of the data from230 odd
TMY weat her tapes. | think that work was done back in
the early part of the 1990s.

Basically, looking at 11 different climte
par anet er s devel oped for each of those weat her sites and
statistically determ ning a set of climates, inthis
case, a relatively small set of clinmates that best
represented nati onal weather data for specific, for
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anot her | arge section of clinmates.

Those sane cl i mat es wer e used by t he 90. 1
Comm ttee in devel oping 90.1-99. Thereis asunmary in
t he back of | believe what got put out onthe website or
if it'"s not there, it can be sent out to anyone, that
descri bes that process and howt hat was devel oped. |
t hi nk t here were a nunber of papers that were actually
publ i shed based on that.

MR. BROOKMAN: Jason.

MR. GLAZER: | have a comment about every
slide, of course. | |ooked over that paper careful |y and
it seens to ne the concept behindit was to select cities
wi t hout know ng t he eventual clinmate variation of the
st andar d.

It was devel oped, the nethodol ogy was
devel oped prior to any ki nd of specific climatol ogical
distinctions inthe standard and | think using it now
creates abit of aflawin the anal ysis because ri ght now
we do knowwhat the clinmate variation and the standardis
andit seenstoneif youwant to capture any effect of
climte, the best thingtodoistolook at theclimte
bi ns of the 1989 standard and t he 1999 st andard and nmake
a determ nati on, perhaps to a clustering anal ysis of all
TMY cities within each one of those climtes and
det ermi ne what t he best representative cities are, but
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the 11 that were chosen i gnore sone cli mates t hat have
significant constructionandinfact, end up overl oadi ng
sonme of theclimte binsinthe 1999 standard that are
all, have identical criteria.

So if you're tal king about bang for the
buck, thisisn't necessarily the best way todoit. |
think you're actually doing nore sinulations in sone
areas that are not going to give you really any added
benefit.

MR. W NI ARSKI : Jason, in your analysis
there were 14, is that right?

MR. GLAZER: Actually, | ended up findi ng
that 10 climates were sufficient, but the clinmates that
| chose were basedonthetryingtofindacity that was
nost representative of the 90.1-99 cli mat e bi ns as t hey
appear in the envel ope section.

MR. WNIARSKI: Soit | ooked at the, agai n,
it | ooked at the changes or it | ooked at the requirenents
and then picked cities that were representative of the
requi renents?

MR. GLAZER: That's right.

MR. WNIARSKI: And then --

MR. GLAZER That way | captured as nuch as

possi bl e variation in the requirenents of the standard.

| think these 11 cities were very good for
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t he devel opnent of the standard, but in the eval uation of
the standard | think they are really not the nost
representative things that could be chosen.

MR BROOKVAN  And so woul d you al so provi de
those -- that analysis to the Departnment?

MR. GLAZER: Well, Jean will be seeingit
next week at the peer review

MR. BROOKMAN: Okay.

MR. W NI ARSKI : Right, 1'd like to be
| ooking at the overlap there. | think that thereis
obvi ously an i ssue of whether you | ook at sort of the
base cli matol ogi cal data and try and represent that first
and then choose the cities or the -- |l et the standard
sort of fall intothat m x of base climatol ogi cal data or
whet her you pick the -- use the standard to direct your
choi ce of cli mtol ogi cal data, but yeah, that will be
good to | ook at.

MR. BROOKMAN: Addi tional coments on the
climate slide?

Okay, | see none. |It's now 10:45. [|I'm
goi ng t o suggest we goto break. Beforel dolet ne say
t hose of you who wal ked i nto t he buil di ng wi th conput ers,
personal PCs, |aptops, you probably need to get a
property pass to get it back out if you haven't already
signed up for one. They're serious about securityin
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this building, typically, sowhen you |l eave here today,
make sure you' ve got your visitor'stagclippedtoyou
sonmewher e.

The snackbar is one floor below us and
across the hall. There's stairs about 50 feet that way
and the restroons are al so down on t hat end and al so on
the very opposite end of the hall.

So it's now 10:45. Let's start up back
againat |Il. Havel forgotten any ot her housekeepi ng
items?

MR. BOULIN: | think that's about it.

MR. BROOKMAN: Thank you for a good start
this morning. We'll comrence at 11.

(O f the record.)

MR. BROOKMAN: One housekeeping item
regardi ng the conputers and t he property passes t hat
you'll require to get out of the building. Hownmany of
you have conmputers with you t oday? Just one or two of
you, just a few of you.

Do you have a property pass yet? You do,
you're all set. We want to make sure. Because they
won't |et you out.

Let nme fl oat one ot her housekeeping item
past you. It seens |ike we're making real good progress
nmovi ng through the slides and I know we have a few
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witten comments and per haps sone ot her things to be said
once we go through the slides as we anticipate.

I"d I'i ke to suggest though if we get on
t owar ds noon or 12: 15 or 12: 30 and we' re getti ng near the
end of this material that we just plug onthroughit and
not break for lunch at that time and call it an early day
and pressonwthit. That would be ny suggestion. |
checked with a fewof you at the break, that seenedto
wor k for everybody.

Does anybody have an objectionto doingit
t hat way? Speak now. Ckay, we're goingtodoit that
way.

If it becomes an opportunity, we'll takeit.
We're not here to truncate this, but if we're noving
ri ght al ong as we have been, we'll press on with that
pl an.

Okay, Dave, it's yours.

MR. WNIARSKI: Briefly, thisslidesinply
isampof theclimate locations inthe country andin
general, the areas that have been wei ghted to those
climate | ocations.

The proposed study is based on seven
conmmerci al buildingtypes that arein boldonthistable:
of fice, mercantile and serviceor retail, as | refer to
it often, education, |odging, public assenbly, food
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servi ce and warehouse and storage. Together, those
represent | believeit's closeto 70 percent of energy
use in this country based on CBECS energy dat a.

What we actually proposetodoisandthis
getsalittlebit intohowwe eventual | y do the anal ysis
and actual ly gets into the wi ndowwal | rati o di scussi on,
but t he 1995 CBECS, t he npst recent versi on out breaks
heal th care bothintoin-patient and out-patient health
care.

I n some previous work we considered the
fraction of buildings that were in-patient health care
basically 24-hour type facilities as hospitals as one
bui | di ng category and t hen took the fraction that was
out - pati ent health care, essentially clinics and | unped
those in with offices in terms of comng up with a
prototype for the building, they typically have sim | ar
schedul es, simlar internal | oads.

| don't knowthat that can be done with the
previ ous version of CBECSquite as easily, sothat may be
anissueinterns of where we proceed with the wi ndow
wal | ratio discussion |ater on.

MR. BROOKMAN: Jason has a questi on.

MR. GLAZER: You said that clinics, you
t hought, had sim | ar hours of operation and i nternal
| oadingto of fices. That's not been ny experiencew th
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t hem They usually have hi gher | oads and often | onger
oper ati on.

I was wondering if you had any data to
support that.

MR. W N ARSKI : Probably not as nuch as we'd
likeand | think that's one of the areas that we shoul d
probabl y | ook at the 1995 CBECS dat a and potentially if
ot her peopl e have sources of information that m ght
change that assunption, | think it woul d be useful to
bring theminto the m x.

MR. BROOKMAN: Jason, is it your commrent
that clinics would be nore | i ke say a hospital, 24 hour
servi ce, than they woul d be nore |i ke an of fi ce buil di ng?

MR. GLAZER That was t he concl usi on t hat |
cane to.

MR. BROOKMAN: Oh, interesting.

MR BROOKMAN:. Because clinics general |y do
have usual | y very | ong hours of operation and any nore
t hey have a | ot of hi gh power equi pnment in themal so.
It's not unusual to see MRl and | ots of x-ray machi nery
and such.

MR BROOKMAN Interesting, sol' msure that
-- getting support for that -- of that data, that sort of
thing woul d be very useful for the Departnent.

MR. W NI ARSKI: And one optionissinplyto
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-- 1 f wewant to renove that buil dingtype again fromthe
of fice buil di ng cat egory as bei ng not wel | represented,
" mnot sure that thereisn't enough variationbothin
each bui I ding type, there's probably alot of overl ap and
therew || bedifferent extremes. |'mnot sure that we
wi || have enough information to characterize themas
substantially different, but what ever can be provi ded
w |l be great.

One key bui l ding type or | shoul d say not a
key buil di ng type but one that's been di scussed and was
not brought intothis analysis was multi-fam |y housing.
Mul ti-fam |y housing above three storiesis covered by
t he standard and CBECS, inits residential counterpart,
t he Resi denti al Energy Consunption Survey, really don't
do a very good job of defining multi-famly housing above
three stories, either in terns of energy use or even
total building square footage.

| have some data fromRon Ni ckson of the
Mul ti - Housi ng Counci | and have | ooked at that. Believe
t hat when you actually exam ne that it actually falls
bel ow war ehouse and storage. Infact, | thinkit falls
bel owfood service. |t represents perhaps one and a hal f
to two percent of the energy use for buil di ngs that woul d
be covered by type standard.

VR. BROOKMAN: Jason?
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MR. GLAZER: W ended up using a sim | ar
met hodol ogy as this to choose bui |l di ngs that we used i n
our anal ysi s, but instead of annual energy use, we | ooked
at floor spaceas acriteriato select the buildings and
one of the reasons for that is energy use is what's
directly affected by t he standard and seemto be -- have
the potential of slightly skewing the results.

And t he result of that ended up bei ng t hat
food servi ce was not on our |ist and worshi p was, that
ends up being a larger floor space area.

MR. W NI ARSKI : Right, and that gets into
sort of the issue, like we discussed with envel ope,
whet her you di rect your anal ysi s based on t he st andar ds
requi rements or whet her you base t hemdirected on sort of
a more fundanmental basis.

I n general, | was going to ask, in general,
the building types are real simlar though.

MR. GLAZER: Yes, they are.

MR. W NI ARSKI :  Between both studies.

MR BROOKMAN Does anyone have any opi ni ons
as to whether we shoul d be addressing
multi-fam |y housinginthis? Thelegislationnakes a
separat e di stinction between resi dential and conmer ci al
bui | di ngs.

Thank you.
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MR. W NI ARSKI : Agai n, these arethe three
permutations that |'ve really thought are the nost
significant with possibly the exception of the central to
si ngl e zone type equi prrent. They are wal | constructi ons,
| knowthat the el ectric resistance versus fossil fuel
heat i ng sour ces has been brought up before and | thi nk
that we're sort of obligated to |look at that as a
significant issue.

And econom zer usage, econom zer usage i s
one of those areas where | think the 90.1, the stringency
of the requirenents in 90.1-99 have backed down. There
wer e nore econon zers required in nore climtes, but
there is sonme variationinthat because t he requirenents
cover nore sizes of equipnment in 90.1-99, but |ess
climates.

So the i npact of that is somethingthat we
really wanted to study. Let ne drop back here for a
second.

Again, we have proposed steel frane
construction as the characteristic or nost characteristic
construction representative of |ight weight. Again, this
getsalittlebit intotheissue of doing aggregations
because t he data source that we primarily use for sone of
this does not do a good job of distinguishing
construction by actual wall construction, but rather by
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t he surface characteristics, what it | ooks |i ke on the
out si de surface, whether it's got a masonry finish or
whet her it has a wood finish, sonmethinglikethat. And
lessinternms of howthe wall was actual | y constructed.
So any i nformati on t hat peopl e have that | ooks at the
rel ative anount of construction of the different types of
steel frame, mass wall, netal building would be useful]
Wththe steel frame the present anal ysi s
assunes the use of abuilt uproof. That istosinplify
the analysis, in general, in 90.1 -- well, the
requirenentsin90.1 are the |l east stringent for the nost
part are the |east stringent for the built up roof
assumptions and so we consider that conservative
assunption on our part in ternms of presenting energy
savi ngs. The requirenments for the other roof
constructions, for i nstance, wood franewith attic are
generally much nore stringent and have | ower U-val ues.
One of the questions that | had and an i ssue
that I'dliketoget input i f anyone has data on, agai n,

we chose steel fram ng as representative of nost buil di ng

types. | don't know that it is -- | think that's
probably true for -- in terns of a |lightweight wall
construction for nost newcomrerci al building. | have

sone questi on about war ehouse. There's a significant
anmount, | thinkit's onthe order of 10 to 11 percent of
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new comrerci al construction that's done using netal
bui | di ng,
Butl er-type building construction and anecdotal
i nformati on suggests that al arge nunber of warehouses
woul d be constructed that way. But | don't have any dat a
source to show that.

One of the reasons that may be i nportant is
t hat for warehouse construction, the metal buildingwalls
typically are |l ess wel | insul ated than the ot her buil di ng
types and soif there's a significant anount of heating
usage in netal or in warehouses, then having a | ess
i nsul ated wall becones significant.

Agai n, anot her question that | have about
war ehouses and 1 'd | i ke t o get what ever data we canis
how shoul d we treat themin 90.1-99. |nthe devel opnent
of the standard, warehouses were sort of linkedtowhat's
cal |l ed a sem - heat ed space. Basically, the definition of
a sem - heated space in 90.1-99is a space that -- where
the total heating capacity has beenlimtedtoacertain
anmount. That anount varies by climate, but in general,
the ideawas that youlimt the heating capacity inthe
space so that the tenperatureinthe space is never such
that there's a | ot of heating usage.

The internal tenperature to externa
tenperature variation is |ow That's probably a
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rel atively good assunpti on for nost warehouses, at | east
nost nonrefri gerated war ehouses and i n general, when | ' ve
done the anal ysis here, | think of warehouses as one
category and refrigerated warehouses as a separate
category and not including refrigerated warehouses.

But there i s some question as to what shoul d
be chosen as the typi cal heating set poi nt tenperature.
A | ot of warehouse buil dings are heated primarily to
prevent freezing, heated to 40 degrees. That was not how
the requirenments were devel oped. | believe the
requi renments were devel oped in 90. 1-99 based on a 55
degree heating tenperature. But it's not clear that
that's a terribly good exanple for npbst warehouse
construction.

Anot her issue that 1'd |ike to get sone
f eedback on frompeopl e is the assunptions for setback
and setup in the building. The building tenperature
set back i s not mandated i n t he st andard, however, the
requi renment for the capability to use setback is
mandat ed. 1 n general, 90.1-99 has t aken t he appr oach of
what they can mandate, what can be inspected by the
buil ding official. GCbviously, things that deal with how
things are controlled aredifficult to assess and so what
t hey' ve done is mandated the requirenent.

Some background data, CBECS suggest that
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virtually all buildings utilize sonme setback. Anecdot al
i nformation suggests that that's not terribly true and so
any i nput either anecdotal or better data sources on t hat
assumpti on woul d be useful.

The present assunption is to assunme a
t enperature setback inall buildingtypes. Pardon ne,
with the exception of warehouse.

Di scussion of window wall ratioalittle
bit. This table shows the variationinw ndowwall ratio
for buildings by building size for each building
categories and based on the CBECS data source.
W ndow/ wal | ratiois availableinthe 92 CBECS. It was
dropped i n the 1995 CBECS. Personal conversations with
peopl e suggest, the Census Bureau suggests one of the
reasons it was dropped is that there was substanti al
difficulty inunderstandingthe estimates for w ndow wal |
ratio.

To gi ve an exanpl e of that, if you actual ly
go into the data set, there are a |arge nunber of
bui | di ngs where the actual windowto wall ratio is
expressed to 75 percent or above. Anyone who's invol ved
inreal constructionknows that it's pretty difficult to
buildawall that's 75 percent gl ass, particul arly when
you consider things |ike internal plenuns.

I think that's -- what you get i s peopl e who
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have gone out and | ooked at t he buil di ngs fromthe si des
toseeacurtain/wall construction building and have sai d
oh, that's 100 percent gl ass, and again, | ooking at the
outside of the building and not at the actual
construction. So again, that's one of the issues.

But bearingthat innnd, thisisthetype
of variationthat yousee for small and average -- snal |
bui | di ngs, the entire data set, and | arge bui | di ngs, by
buil ding type where the small and | arge have been
differentiated by the average building size in CBECS.

What ' s i nportant hereis that you see t hat
for office buildings thereis substantial variationin
wi ndow/ wal | ratio reported. For nost other buil ding
types the variationis onthe order of 50 percent, so
choosi ng sonmething that's an average, at |east as a
function of size hereisn't all that significant, but for
of fice buildings, whichis sonethingthat I think nost
peopl e knowintuitively as you get to |l arger and | ar ger
bui | di ngs, you see alot nore gl ass usedinthem And so
t hat may be one of those areas where we want to nodify
t he anal ysis to address either froma sensitivity study
or froma nmet hodol ogy t hat can actual | y aggregate t he
data better.

MR. CRONDER Harol d Crowder. Dave, just a
guestiononthat. |'mwondering howyou correl ate these
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squar e foot nunbers to t he 48, 000 squar e foot nunber t hat
you - -

MR WN ARSKI: Differences between aver ages
and nedi ans. The 48, 000 squar e foot number basically
represents a nedi an, half the buildingis above, half the
building is belowin terns of what's out there. The
average tends to be significantly smaller. There are
lots of smaller buildings.

VWhere that type of informati on comes into
play interns of doing an anal ysis i s obviously when you
get to small er buildingsthere's per square foot | arger
amount of surface area exposed and agai n, that's one of
t he rati onal es behi nd doingthe scalingistotry to come
up with a met hodol ogy that canreally take care of that
type of variation.

MR. CRONDER: Harol d Crowder again. Wuld
my assunption be correct then that you woul d be | ooki ng
at aw ndow wal | rati o approachi ng t he 39 percent in your
base buil di ng, the 48,000 square feet? What was the
wi ndow/ wal | ratio --

MR. WNIARSKI: No. The wi ndow wal | rati o,
|"ve actual ly done this two di fferent ways and | ' ve cone
upwith-- well, three different ways and |'ve cone up
with essentially the sane answer for the two that | think
are nost representative. This windowwall ratio that you
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see hereis basically if youtook each buil di ng i n CBECS,
appl i ed t he appropri ate wei ght s because each of t hose
bui |l di ngs are a sanple, part of a sanple set.

Applied the appropriate weights to that
sanple as to how many buildings in the country it
represents and averaged them Not average, not wei ghting
by fl oor space, but averagi ng across buildings. That's
what these nunbers represent.

The ot her way t hat you can do that or the
other way that | thinkis fairly reasonabl e that you can
do that i s you can go t hrough and for each bui |l di ng where
you have, where you can take the aspect ratio of the
bui | di ng, the nunber of floors, and you nmake an esti nate
based on that of the surface area, the exposed surface
wal | area of the buil ding and you wei ght it that way,
what happens when you do that i s these nunbers vary about
1 percent, Otol--1 thinkinsone cases maybe upto 2
percent fromthe nunbers you see here. |It's not a
significant variation.

What you don't want to do and what | thi nk
isinportant is youdon't necessarily want to wei ght the
fl oor space or wei ght these buil di ngs by t he fl oor space
t hey represent.

MR. BROOKMAN: Jason

MR. GLAZER: This is a difficult issue,
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especially given that CBECS 92's data is sonewhat
guestionabl e, especially at the | arger end of the percent
of fenestration.

The approach that | took was to foll owt he
categori zation that CBECS 92 used, Oto 10 percent, 11to
25 and 26 to 50 percent and then over 50 percent and
| ooked at t he anount of fl oor space t hat each of t hose
categories represented for each building type and ' m
actual Iy doi ng si nul ati ons at each one of those wi ndowto
wal | ratios and at the basically the nedi ans at each one
of those categories and then wei ghting the results by the
fl oor space represented there. So it's a little
di fferent approach and actual | y t hose nunbers | ook | i ke
they're a little nore clustered than I would have
expect ed.

There's alittlebit -- fromny perspecti ve,
it seened |like there was a greater variation than that|

MR. WNIARSKI: | would say | agree with
you, Jason, and one of the points that or one of the
i ssues that | wanted to bring up here, I haven't seen
your anal ysis, but that isagoodway todoit andthat's
my -- thisis sort of the -- oneis sort of what we're
proposing here and then |ooking at stuff from a
sensitivity standpoi nt, what happens i f we t ake t hat
bui I di ng type, where there is substantial variation and
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vary t he wi ndow wal | rati o, hownuch di d t hat change t he
answer ?

The other option is to do exactly what
you' ve tal ked about and that's ny Option 2 here where you
go t hrough and you t ake each of the wi ndow/ wall ratio
bins and CBECS 92 for each bin or -- establish a
characteristic window wall ratio. The bins arefairly
| arge and t he upper bins are basically quartiles of 75to
100, 50 to 75, but establish sonme characteristic
w ndow/ wall ratio for that bin that you believe is
representative and do t he aggregati on t hereof so you
basically -- wndow wall rati o becones a pernutationin
t he anal ysi s and I ' mactual | y consi dering that as pretty
strongly one of the options.

Agai n, one of t he advant ages t hat you have
when you do that is that you capture, for each of those
-- each building type, the entire variation of
w ndow/ wal | rati o that you coul d get inthat buil ding
type and you' I | findthat, for i nstance, warehouses with
50 percent wi ndows dr op out because there aren't any.
But one of the -- two i ssues for doing that, one -- and
t he approach that we' ve represented where we try and
wei ght all these zones by t he aggregate fl oor space, you
do -- you force yoursel f into usingthe 1992 CBECS dat a
set. That's not a bigissue, but it's anissue that has
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to be addressed.

Two, pickingthe characteristic w ndow wal |
ratio for each bin has to be done. And agai n, one of the
proposal s that m ght suggest is for that upper bin, you
don't use t he average, you use sonething|ike 75 percent
or | don't knowwhat you di d, but sonethinglikethat as
per haps nore representative.

Anyway, comments that m ght have cone in
support or in argunent with that approach woul d be
usef ul .

MR. BROOKMAN: Jason?

MR. GLAZER: The approachthat | usedisto
| ook at the over 50 percent bin as not really influencing
where the medianis. | set the median by the 26 to 50
percent bin. The over 50 percent bin, especially for
of fices, the percentages are probably errors in data
collection, as you referred to earlier, so | think
they' re safetoignorethat as far as setting the nedi an.

MR. W NI ARSKI : So basically you had t hree

bi ns?

MR. GLAZER: That's right.

MR. WNIARSKI: The O to --

MR. GLAZER: Zeroto 10, 11to 25, 26 to 50
and | didstill includethe weight of the greater than 50

percent as part of the 26 to 50 percent bin.
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MR. W NI ARSKI : And you used t he aver age as

characteristic for each bin?

MR, GLAZER | used 7 percent wi ndowto wal |
ratio for the O to 10; 18 percent for 11 to 25; and 38
percent for the 26 to 50.

MR. W NI ARSKI :  Okay.

MR. BROOKMAN: Wi ch i ncl udes al | above 50.

MR. GLAZER: Which includes all above 50
also in ternms of the weighting.

MR. W NI ARSKI : The proposal tal ks about
det er mi ni ng envel ope requi rements. What we proposeisto
use ENVSTDfor the nost recent versionis 2.4whichis a
programthat attenpts to or is basically -- takes the
ori gi nal 90. 1-89 envel ope regressi on equati ons used f or
est abl i shi ng t he envel ope U-val ues and bri ngs theminto
a conputer formfor people to use. Those values in
t heory shoul d be t he nost representative of what' s inthe
-- therequirenments inthe standard are. For 90. 1-99,
there are prescriptive envel ope t abl es of U-val ues for
each of the constructions and we woul d use t hose as t he
primary data source.

MR. BROOKMAN: Jason?

MR. GLAZER: | ended up not usi ng ENVSTDi n
my anal ysis nostly because conputationally it's too
intensive and I' minterested to knowwhat t he approachis
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going to be that you're going to use nore precisely
because ENVSTD doesn't gi ve you an answer. |t gives you
a whol e set of possible answers and then you need to
opti m ze usi ng sone ot her vari abl es t o choose whi ch one
of those answers you want to use and that's a very | abor
and conput ationally intensive process that | did not
thinkit was -- | personally didn't thinkit was worthit
because the ACP tables in the 1989 standard are only
slightly different than the results of the ENVSTD.

MR BROOKMAN Can you descri be briefly what
met hodol ogy you used?

MR. GLAZER: | used the ACP tables.

MR. BROOKMAN: Just took them as they are?

MR GLAZER That'sright. And |l think that
there's -- this was a sinplification on nmy part, but
greatly reduced t he nunber of ot her assunptions that have
to make in using the ENVSTD al so.

MR. W NI ARSKI : Just to add sonet hi ng here,
| think that this is one of those areas where the
qualitative analysis conesinreally useful. There are
obviously two different ways to do this.

There are two different approaches to
conpliance for the 90. 1-89 standard and gi ven that there
are two di fferent sets of baselines that you can have,
just onthis one particular variableand | thinkthisis
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sonet hi ng that we should bring into the qualitative
anal ysi s i nlooking at the conpari sons bet ween what we
come up with for the 90. 1- 89 ENVSTD net hod and t hen t he
ACP t abl e met hod.

MR. BROOKMAN: How are you going to be
pi cking the values with ENVSTD?

MR. WN ARSKI: What | will probably haveis
have Mar k Hal ver son who has done t hi s bef ore speak to you
alittlebit mredirectly onthat. The anal ysis that
was done for the federal, proposed federal standardis
t he ENVSTD equati ons. As you sai d, the ENVSTD basi cal | y
gives you a nethod to trade of f, once you assess what
wi ndowto wall rationyou' re goingto have totrade off
the U-value requirenents for the wi ndows and the wall g

And | believe what he did at that point was
tol ook at sort of an opti mumfroman econom c st andpoi nt
in using the cost data for the w ndow and wall
constructions that were used in devel opnment of the
standard, pick what seened t o be t he nost reasonabl e set
of wi ndow U-val ue and wall U-value criteriafor agiven
construction type. Yes, it's |abor intensive.

Agai n, the cooling efficiency will be based
on shi pped capacity wei ghting of the efficiencies of

packaged cool i ng equi pnent. W're goingto bringinthe

smal | er three phase 65, 000 bt u per hour cool i ng equi pnent
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nowt hat we have -- at | east what we t hi nk are reasonabl e
esti mates of the anpbunt of shi pnments in that category
t hat would go into comrercial construction.

So a m nor buginthis second bull et here,
account for the allowed 0.2 EER deduction for the
equi prent for whichthat'sinthe standard. Basically,
| wishLarry Westl ey was here. He coul d speak to that a
little bit, but that is a deduction that the standard
al l ows for nonelectric heating systensintheunitary
packaged equi pnment. Basically, the reason for the
al l owance i s the pressure drop over the heating section
for agas, for instance, for a gas heating systemit's
larger. It's significant fan energy.

What we propose to do i s based on the given
pi ece of equi pnent, go through and t hat fan pressure drop
turns out also to be on the order of two tenths of an
inchthat woul d correspond to that particular 0.2 EER
deduction and so we built that into the nodel.

And t hen as we t al ked about before we use a
shi pment wei ghted econom zer usage by each census
division. Thereis aninprovenent in jacket | oss for
bot h gas and el ectric furnaces that is built intothe
90.1-99 standard. | shouldn't say i nprovenent. Thereis
a requirenment in the devel opnent of the standard,
manuf acturers comment ed t hat t he j acket | oss i n bot h gas
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and commer ci al furnaces was on the order of 1.5 percent.
That was used i n t he basel i ne devel oprent. A requirenent
for a jacket | oss no greater than 0.75 percent was
mandat ed i n t he st andard and we have proposed t he use of
that. | think that's an area |'d |like to get sone
comment on from manufacturers, if possible.

We need that basically to come up with a
thermal efficiency for furnaces which goes into the
si mul ati on. The standard doesn't rate a thermal
efficiency for furnaces. It rates a conbustion
efficiency and so what we've saidis athernal efficiency
is essentially equal tothe conbustion efficiency m nus
jacket losses. And as | said we used the ASHRAE
Appl i cati ons Handbook to size the service hot water
heating systems to cone up with the characteristic
standby | oss versus energy used to serve the |l oad i n hot
wat er systens.

Again, we'rereallyintodetails here. Fan
power assunptions. | discussedthat inthe wite up.
Fan power and lighting are two very simlar issues in
terms of howyou treat themin the standard and what you
assume for themin that they both have an i npact on -- a
di rect i npact on energy use as well as an i npact onthe
| oads of the buil ding.

What we proposed is to use a one and a
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quarter inch base statictotal static pressure for the
systens t o whi ch we have built in some adders that are
defined by building type, what we believe are
characteristic. These were al so used in some of the
commer ci al equi pnent standards work that's been done
recently. And then adders for both these and econom zers
and the gas furnace as | tal ked about before.

Agai n, the gas furnace adder i s designedto
provi de a const ant conpressor performance for the system
t he cooling system

One of theissueswith fan static obviously
is that the standard -- go ahead.

MR. RANFONE: Jim Ranfone. | think you
m ssed a slide, lighting density, power densities. D d
we discuss that? It was nmechani cal

MR. WNIARSKI: Let nme drop back here.
After mechanical, there's a slide that's m ssing?

MR. BROOKMAN: No, before nechanical.

MR. W NI ARSKI : Okay. It didgothrough.
Let nme tal k about that one then.

Let nme finish doi ng fan power for a second.
"1l come back to that. OCbviously, one of the issues
wi th fan power is the standard doesn't set, the standard
has alimt that's probably at the highlimt of what
woul d typically be used for this system Generally, I
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think the limt is on the order of three inches and
you' re al |l owed extra al | owances soit's hard to know what
you shoul d actual ly set it for, the extra all owances, if
you've got extra filtration systenms or sonething.

What we' ve done is try to assune what's a
reasonabl e basis to conme up with for this particul ar
systemtype. If wewent toadifferent systemtype, for
i nstance, the central system you woul d probably have
hi gher fan statics. And again, this work comes out of,
t hese nunbers basically cone out of discussions with
manuf acturers and 90.1 Comm ttee Menbers.

I'll drop back here. Li ghting power
densities. Sorry, | mssedthat, Jim That's a very
significant area of di scussion. The present proposal
uses the whol e buil ding approach that's in both
90. 1- 89 and 90. 1-99 for determ ning the |Iighting power
densities used for the sinulations. | think that there's
sone real | y good argunents to be nade that it's -- that
that's the appropriate or the nost appropriate nunber to
be used interns of representingthe savings that you' re
going to get by the standard, but we're | ooking for al ot
of input on this particular issue.

90. 1- 89 and 90. 1- 99 bot h t he whol e bui | di ng
approaches attenpt to capture the variationinlighting
power density that you would findincomercial buildings
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of given categories. And what they' ve done is they've
mandat ed a prescriptive requirenment for a maxi mum
i ghting power density in those buil dings.

There's a second approach to conpli ance,
however in both and that's a space by space approach
where you go t hrough your buil di ng, each i ndi vidual
space, the office, the hallway, the restroomand you have
a requirenent that you have to neet for those spaces.
You add up al | therequirementsinterns of thelighting
power for each of those spaces inthe building andthen
t he conpliance requirenent is that you have to have a
total lighting power density | ess than that nunber that
you get fromaddi ng up each i ndi vi dual space by space
conponent .

It"'sdifficult inusingthe space by space
met hod to come up with a direct conparison, primarily
because the 90. 1-89 or the basis of therequirenentsin
90.1-89 are di fferent than t he basis of the requirenents
in90.1-99interns of the 90.1-89 has alighting power
density requi renent for space that is adjusted by an area
factor that reflects the -- sort of the size of the
space, the ceiling height, the wall height. You need all
that informationinthe spaceto cone upwth what the
actual lighting power density allowance woul d be.

The 90. 1-99 requi renent s al ready i ncl ude al |
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that information, so they're not a direct one to one
conpari son.

More i nportantly, perhaps at i ssue, |' mnot
sureit's noreinportant, but one of theissueswiththe
90.1-99 requirenents is that you have -- well, in both
cases you have somre addi tional |ighting power al | owances
t hat you can take. Those all owances are for specific
applications, for instance, for the use of special
| ouvered lighting for visual -- video display termnals,
for illum nation of merchandise in retail applicationsg|

Agai n, the requirenments for the -- are by
application and you don't real ly have a good i dea of how
often those requirenents are actually going to be usedin
practice. It isanissue. It's onethat we want totry
to address in ternms of the qualitative analysis.

One approach that we' ve | ooked at is totake
t he spaces that the 90.1-99 lighting conmttee usedin
det erm ni ng t hei r whol e bui | di ng or their space by space
and whol e bui | di ng nunbers, take those spaces, assune
that you use the sane space by space |ighting power
density requirenments from 90.1-89 in those spaces,
generate the effects of the roomwalls and size and
devel op a conpari son tabl e for those particul ar spaces

t hat were used by the lighting cormittee and then add i n

or | ook at where those additional |ighting power
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al l owances woul d conme i n, hownuch of the fl oor space
woul d have to be t aken up t o neet or exceed t he 90. 1- 89
i ghting requirenent, would have to be used in these
addi tional |ighting power allowances.

I think that's a real good approach. In
nost cases, those nunbers are fairly high onthe order of
maybe of 70 to 80 percent, for instance, in a retail
facility woul d have to use sone of those additional
i ghting power all owances. But we'll | ook at that in
sone detail.

The other area that we'd like to get
informationonif possibleisthefraction of buildings
whi ch conply to | ocal energy codes usi ng t he space by
space as opposed to t he whol e bui | di ng net hods. And t hat
informationis goingtobedifficult tocone by. | think
Cal i forni a has a space by space approach. W' ve nade
sone cal | s down t here and got nunbers that vary fromas
little as fiveto as nuch as 50 percent, dependi ng on
bui | di ng type.

MR. BROOKMAN: Jason and then Har ol d.

MR. GLAZER The approach that | took, this
isaverydifficult i ssue and because there's nultiple
pat hs t hrough bot h standards, it's difficult to say what
exactly, a conparison between two standards i s, but the
approach that | took was can you design a building --
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whi ch i s the nost | enient path for designing a buil di ng?
And i n npost cases it's the space by space net hod and |
bel i eve that the EPACT question is just that.

W1l abuildingthat just conplieswththe
1989 standard use nore energy or |ess energy than a
bui | di ng that conplies withthe 1999 standard? And the
pr obl emusi ng t he whol e bui | di ng nunber is that they're
not necessarily typical design practice at all.

I think what real design practiceisisyou
put your |ighting systemtogether and then you go see i f
it conplies or not and in nost cases, in alnost all
cases, given the additional power all owances and ot her
add ons in both standards, the question will be yes,
al nost every lighting systemdesi gned wi Il neet both of
t hose and part of the reasonis that because el ectronic
bal | asts and hi gher efficiency fluorescent lighting, it's
pretty easy to conply with the standard and so | think
that if youweretryingtol ook at howthe i npact of the
lighting sections wll affect actual |ighting practice
design in the country.

On a typical basis, the answer should
probably beit will have noinpact. If your questionis
bui | di ngs that mnimally conply w th bot h standards, then
| think you have to | ook at the performance path or space
by space nethod on a quantitative basis. That's the
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approachthat | tookand |l thinkit's the onethat's nost
war r ant ed.

MR. BROOKMAN: Thank you. Harold.

MR. CRONDER: Yes, ny questionis actually
back on the mechanical, your last slide of the
mechani cal . Just clarification, what | thought you said
was in the 1989 version the base static fan pressure
could be3andinthis nodelingyou re actually goingto
reduce that down to 1.25, is that correct?

MR. W NI ARSKI: Not quite. The maxi mum
al l owed static pressure for both standards, | don't have
t he nunber of f the top of ny head, but it's approxi mately
three i nches, but you are al | owed excess fan static for
things likefiltrationrequirenents and such, sothere's
really nodefinedlimt. Wat we've chosento useis use
what we consi der a typi cal nunber and this m ght get into
-- this kind of overlapswithlightinginthat there's an
i ssue here of whether you're choosing nunbers that
represent nost typical or what we t hi nk are nost typi cal
or whet her you' re usi ng nunbers that represent sort of
t he maxi numal | owance of the standard, sort of the worse
possi bl e buil ding desi gn.

And simlarly, you have the sane i ssue w th
sort of the ACP tables. |If you're got two paths to
conpl i ance, do you choose the | east stringent path, the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90

wor se possi bl e case or do you use one t hat nost peopl e
you t hi nk are goi ng to use? There are obvi ously sort of
fundanment al definitional issues.
We'll let DOE work with those.

MR. BROOKMAN. | believe we're goi ng back to
mechani cal systens now.

MR. WNIARSKI: | don't need those two.

MR. BROOKMAN: | think we're perhaps onthe
third slide under mechani cal systens.

MR. WNIARSKI: | don't knowif there were
any other questions on the fan power?

MR. BROOKMAN:  Yes, Jason?

MR GLAZER Actually, you just deferredto
DCE on t he deci si on of whether it's typical or maxi mum
whi ch i s being evaluated here and | guess I'dliketo
know what DOE' s opinion on this is.

MR BOULIN: We've nade no deci si on on t hat
factor.

MR. WNIARSKI: Yes. | think that's one of
t he reasons, at | east nmy understandingis that's one of
the reasons for this type of workshop is to really
address these issues as sort of an open forum

MR BOULIN. W' re |l ookingto beinformed on
this.

MR. BROOKMAN: Yes, pl ease, say your name
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for the record.

MR. GREISS: |If we are | ooki ng a code, we
shouldtry to see what is the | east energy efficient way
of conplyingwithit and consideringthisto be what we
are i nmposing. We cannot assune good faith fromthe
designer if we are inposing a code.

MR. WNI ARSKI: This gets -- if | can speak
tothat alittlebit, this gets sonewhat intotheissue
of what's the end purpose of this determnationand |’
speak alittle bit, not fromDCE s perspective, but from
sort of ny own perspective.

Internms of 90.1-99 there are sone areas
where | think there are sone substantial i nprovenents in
energy efficiency. There are al so sone areas where |
t hi nk that the standard has been rel axed in terns of
stringency. In areas where people felt that basic
practice or common practice of conmerci al desi gners was
not to choose these areas where it would be terribly | ess
efficient, but there nmay be particul ar i nstances where
t hose areas are used.

An exanpl e m ght be, for instance, inthe
case of retail lighting for jewelry display or sonet hi ng
i ke that where thereis areason that a buil di ng owner
has decided to put inavery highlighting power density
for a specific application and a specific area of his
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bui | di ng.

It's not clear that the majority of people
woul d choose that path and in fact, if the nedian
i nprovenent of the standardis better, but the range of
possi bl e variationislarger it's hardto knowhow DOE
shoul d make that decision. If that makes sonme sense.
There coul d be wi de variationinthe end produced by t he
standardif there's wide variationallowedinthe given
requirenment.

MR, HEI SS: Harol d Heiss. Inny experience
wi t h nodel i ng you | ook at your project. Inthis caseit
isamnimumstandard and | agree with that and fromt hat
j ob you devel op your programm ng phil osophy. For
exanpl e, maybe i f you had anot her type of job where you
were trying to put the maxi numstringency in you m ght
start your nodelinginaspecific--inthat directionto
| ook for the nost stringent. So the nodeling phil osophy,
| believe, to be used should be to gain the m ni mum
standard and consistently do that in every section.
That's my experience in my nodeling careering.

MR. BROOKMAN:. Thank you.

MR. W NI ARSKI : Basical ly, the aggregati on
approach i s ki nd of what we tal ked about beforeinthe
flowchart. Extract the zone EU, convert to perineter
and core EU data for each building floor, weight to
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account to econom zer usage and so forth. 1'l1l let you
ki nd of read through that. |It's basically what was
di scussed in the flow chart.

Sone key steps --

MR, BROOKMAN: Let's nmake sure everybody is
confortablewith that slide. There'salot there. This
tracks the fl owchart which | thought was a very hel pful
and much easier to follow than this slide.

MR. W NI ARSKI : Ri ght .

MR BROOKMAN |'s everybody confortable w th
that? Ckay.

MR. W NI ARSKI : The aggregati on approach,
sonme of the details here, we have sone -- the Census has
devel oped sone construction val uati on data recently for
commerci al buil dings. We propose to use that data and
again, it's valuation data so it's |ike dollars per
square foot for a given regi on and so what we would do i s
nodi fy that data somewhat using MEANS construction
estimates for cost data by square foot for each of the
Census divisions to cone up with an esti mate of total
squar e foot growth for each -- for commerci al buil di ngs
in each Census division.

We use CBECS as t he primary dat a source for
splitting the heating by the two prinmary fuel types, the
electric and fossil fuel heating source. W would
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probably lunp oil with fossil fuel or with gas as a
possi bl e fuel source for nost commercial buil dings.
There's not a trenmendous anount of oil usage, at | east

wi th single, with packaged equi pnent. There's sonmewhat

nmore with boilers, although it's I ess conmmon than gas.

CBECS agai n woul d be used as t he regi onal or
nati onal data source for wall construction wei ghts by
bui | di ng type. What | propose hereis to assune that the
m x of buildings that will be built is the sane as t he
hi storical m x.

You get intoissues with using CBECS as a
data source inthat as you start to subset things |ike
t he m x of buil di ngs and t he Census di vi si ons or regi ons
that the sanple size in CBECS becones too small to
adequat el y represent sort of a national or an estinate
for that region so what we propose hereis to use the
hi storical mx. Another opti on mght be to use sonet hi ng
li ke the | ast 20 years of data or you may want to vary
that or we may want to vary that by building type. If
there's alot of of fice buildings you coulduse maybe t he
| ast 10 years of data, but that woul d not be appropriate
for asmaller popul ati on of buil di ngs and CBECS | i ke f ood
service or warehouses.

MR. BROOKMAN: Harol d Crowder.

MR. CRONDER: Yes, the questionis, Dave,
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you' ve nentioned in acouple of different tines different
CBECS. Which CBECS are you usinginthis case? Isit
the 1992 or the 1995?

MR. W NI ARSKI : Well, in this case it
depends on sort of where we gow th the windowwall ratio
assumptions. If we do a singlew ndowwall ratio and
vary the -- a single windowwall ratio for a given
bui | di ng type and do a sensitivity analysis, thenl'd be
very confortabl e using the 1995 CBECSfor this. If we go
to t he bi ns such as Jason used, | probably would gow th
the 1992 CBECS for the entire data set.

I think | would prefer to be consistent in
t hat respect between the two data sets and nmy guess i s
that the mx of buildingsis not substantially different,
giventhe three years of -- the three years of growth
t hat were brought in between those two data sets.

MR. BROOKMAN: Jason?

MR. GLAZER: W ended up using the 1995
CBECS dat a set except in cases where the information
wasn't present.

One question | have about the aggregati on
nmet hodol ogy i s that there seens to be t he possibility of
alittlebit of extraerror introducedin the weighting
process by going first toregional and then to nati onal

nunbers.
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Wouldn't it be nore effective to use the
data set directly onthe climate bins that are being
simul ated and then use that to come up nore directly
within one step to the national nunmbers?

MR- WN ARSKI: 1" mnot sure howthat woul d
be done.

MR. BROOKMAN: Jason, repeat the question.
You | ost ne on that.

MR. GLAZER: Well, | guess this comes back
to how you' re choosing your weather files and what
they're representing, but the way we chose it each
weat her file represented a climate bin in the 1999
standard, t he envel ope portion of the 1999 standard and
we use the CBECS data, disaggregated to that |evel
whenever possible. Andit seens |like anore direct way
t han what you're proposing here.

MR. W NI ARSKI : Let ne go back. What we're
proposi ng essentially maps the rel ative contri bution of
the givenclimte types to each of the Census di vi si ons.
And what you're proposing is to --

MR. GLAZER: Well, | used a different
approach. | guess the best thingto do woul d be at sone
poi nt you should probably I ook at the aggregation
strategy | decided upon. It's avery conplicatedtopic.
But you need to be careful -- | guess the one word of
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cautionis you need to be careful adding extra steps. |If
you don't need t he regi onal i nformation for an answer,
wouldn't gothereunlessit'sintrinsicinthe way you're
doi ng your wei ghti ng.

MR. W NI ARSKI: Right. The regi onal data
primarily again here is used to assess the relative
contributions of the things that the pernutationis on.
For i nstance, the wall type construction, therelative
contributions of the fuel m x and as nuch as possi bl e we
knowthat thereis substantial variationinthe country,
try and assess that variation. And hence, goi ng fromthe
climate zones first, figuring out what's the contribution
of climate zones to each set of data or each region or in
t hi s case t he sub- Census regi ons and t hen | ooki ng at the
variation in these permutations in that region, if
possi bl e. In sone cases where we can't do that, we may
have t o use sort of naybe national data, if there's not
enough data points to come up with sonething that's
statistically significant. But it is a conpl ex subject
and certainly getting a chance toreviewyour data wi ||
be hel pful.

And that's just what we tal ked about,
statistical significance of CBECS data. Again, the
guesti on about whet her the historical mx, if that's what
we shoul d be using or if there's a better data source in
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terns of representingthe buildingtypes, construction
t ypes or any ot her pernutations that we' re | ooki ng at,
l'i ke window wal |l ratio. The other thing|'d ask people
to look at is the order of the aggregation steps and
whet her they believe that seens to be the correct order
for doing the aggregationandw || providethe type of
nunbers at each subset that are going to be useful for
peopl e who want to | ook at the anal ysis. Wat we propose
todois have the data avail abl e so t hat peopl e can, if
they want, the EU data go through other possible
permut ati ons of how you woul d aggregate it.

Sub- Census di vi si ons, | spoke about t hose
briefly. Essentially, they'retosplit the Pacific and
Mount ai n West sub- Census di vi si ons. That's done based on
popul ati on data, primarily. Again, thethree zone nodel
| talked alittle bit here, there's a building |evel
aggregationthat's done, that's based on the use of a 15-
f oot perineter depth assuned for the buil ding and scal i ng
appropriately. That can be varied. That's sinply the
val ues that we've used in the past and what the 90.1
Committee felt were pretty representative of actual
practi ce.

And where it becones i nportant, primarily
wher e t hat becones i nportant i s when you start getting
intoacentral systemtype desi gn where zoni ng becones
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much nore of an issue in terns of reheat and ot her
t hi ngs.

The | ast step inthe aggregation or the | ast
two steps deal withthe calculationof theutilization
i ndi ces for source and energy costs. | tal ked about in
the fl ow chart where that occurs. This is sinply a
di scussi on of what we bel i eve t hose definitions nmean,
site-EU by fuel type consunption in terns of Dbtus
measured at the custonmer's site. Source EU, what we
propose to use of national basis, the DOE/EI Aelectricity
source conversion efficiency. We may want to | ook at
that fromasensitivity analysis if we | ooked at per haps
regi onal source sufficiency dataif that's avail abl e.
And finally, the energy cost.

The nunmber wil |l be cal cul at ed using EI A" s
estimates for fuel cost data by Census division. W have
done sone splits for the EPACT st andards work to | ook at
how t hat varies across the two sub-Census division
splits, the Mountai n and Paci fic again and that wll be
out for people'sreviewhereinterns of whether they
think that's reasonabl e, whet her that's the best possible
data source that we have. | think that's one that we
felt was nost representative.

MR. BROOKMAN: Jason?

MR. GLAZER: What's the specific reference
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for the 10,301 nunber?

MR WN ARSKI: Of the top of ny head, 1"l
seeif | canfindthat for you. | believeit m ght be --
it'sinthe AEO 2000, but I'd have to find the actual
page and reference it.

What we wi || try and do i s agai n want t o get
this sort of proposal flushed out, want to get as nmuch
comment and i nput and i f possi bl e sort of constructive
criticismon what's a good way to approach it and how
much -- what sort of alevel, avariationthat's needed
for DOEto dothis analysis. Again, it's focused nore on
t he determ nati on of whether there wi |l be energy savi ngs
rat her than t he actual nunber and again, it's focused
nore on t he conpari son of standard to standard rat her
t han i n actual construction which we recogni ze we don't
have a very good baseline for.

W wi | | provide agai n, as nuch detail as we
can on the assunptions, the i nput paranmeters for the
sinmulations that are developed based on those
assunmpti ons. Copies of i nput decks and detailedresults
at each step of the quantitative analysis. And if
possi ble we would like to participatein discussions wth
peopl e on i nputs and agai nthe additi onal sinul ations
that we felt m ght be appropriate from either the
gquantitative vi ewpoi nt and t he aggregati on or froma
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qualitative assessnent of particular details.

| think that about waps it up for ne.

MR. BROOKMAN: Questions for Dave about the
-- all these slides collectively or coments at this
poi nt. Wat we're schedul ed to do next on the agenda i s
l'isten to sone individuals that have already witten
comments that are schedul ed to speak and take ot her
comments at that tinme and then| guess we'l| assess where
we are for the rest of the day.

Questions directed at Dave foll ow ng his
present ation.

Har ol d?

MR. CRONDER: Yes. Harold Crowder. Dave,
isthis avail able, have you put it on a website so that
we coul d have a copy of your presentation?

MR. BOULIN:. We will post that on the
website. Therewas alittle bit of confusion on which
portionof thesiteit will beon. It will be posted on
t he energy codes portion of our website.

MR. BROOKMAN: |Is that a new website?

MR. BOULIN: No, that's an old website
that's -- they're | i nked together, but that's mai ntai ned
at our Pacific Northwest National Laboratory.

MR. BROOKMAN: | see. Because normally the
website is www. eren. doe. gov.
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MR. BOULIN: You can get there that way too.
It's just harder.

MR. HEISS: Harold Heiss, again. Dave,
you're going totake all theinput that we gi ve you and
we' ve heard that i n nodel i ng there's nunbers of different
ways you can go about anything. Andit goes back tothe
phi | osophy that | was speakingtoearlier. Wat will you
use -- howw || you nake a deci si on what el enents to use
and what neans to use. Is that your decisioninthe end?
Speak to that, please.

MR. W NI ARSKI : | suppose since |' mki nd of
the task manager it is ny decisionintheend. | wll
try and get as nuch i nput, if possi bl e, where peopl e have
a -- would request a change in the anal ysis or woul d
request an i ncrease anmount of anal ysis, |ooking at a
particul ar issue, | have to sort of nmke a judgnent
bet ween the time and fundi ng avai | abl e and whet her
think that's the nost appropri ate avenue. GObvi ously,
t hi s coul d becone extrenely extensive very qui ckly, as
Jason, |'m sure, knows.

I[t's-- there's also alot of i ssues whet her
the-- if the additional variationis the type of thing
that will significantly inpact energy savings or are
there nore inportant variations or nore inportant
assunptions early onthat get into-- that woul d af f ect
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t he ener gy savi ngs that you shoul d address first. It's
sort of easytoget intothe weeds onthis. But I will
| ook for as nmuch i nput where people are putting in a
proposal , to be as detail ed as possi bl e about why thisis
a better assunption or a better approach and what woul d
be the real difficulties, scientifically, with the
approach that we presented out.

We also have sonme -- there's al ways
limtations againonresourcestodothis type of work.
And | think we have to be very cogni zant of.

MR BROOKMAN. O her questions, specific or
nore broad as Dave i s about to sit back down, | think,
and we're going to nove on to the next aspect of the
agenda.

MR. BOULIN: Let ne nmake a conment on t hat .
I think the ultinmate decisions on what assunptions are
used inthe anal ysis wi || be made by t he Departnent. W
wi || be | ooking for the advi ce and i nput of t he peopl e at
PNNL and t he peopl e around thi s tabl e and t hose who send
comments in.

MR. W NI ARSKI : The other thing, if | can
broach this, also consider if possible where the
conparisons may not -- may be fairly strai ght forward.
Look at stuff and whet her that can be done in a sinple
requi rement by requirenment type conparison in the
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qualitative anal ysis.

I think that we nay end up | ooki ng at t hat
where we get into sone issues on individual, for
i nstance, individual systemrequirenents, things|like
what do you have for setback on chill water systens,
sonething likethat, whereit's very difficult to nodel
and it's not sure howyou woul d aggregate the dataif you
did nodel it.

MR. BROOKMAN: Fi nal questions or conments.
We're going to nove on, | believe.

Thanks, Dave, very nice, nicely done.

V¢ have t hree i ndi vi dual s that are schedul ed
to speak and | believe your comments relate to the

written comments that you had subm tted al ready t o DOCE.

Are t here ot her peopl e who w sh to speak at
thistinmeinadditionto Jason @ azer, Ji mRanfone and
Har ol d Cr owder ?

Ckay, | don't see anybody el se. |f anybody
decides they wwshto-- you'rewelconetojoininat the
end.

" mwonderingif it's possible, seeingas
how you've already prepared a witten comment to
summari ze these comment s rat her than read themin their
entiretyintotherecord. Aml correct inthis, Jean?
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These witten coments will beinsertedinthewitten
record, will they not?

MR. BOULIN: Yes, they wll.

MR. BROOKMAN: So |I'mwondering if it's
possible todothat. If it isn't, then| guess we'll
listen.

Jim you're first -- excuse ne, Jason's
first on the Ilist.

Jason, you want to start off, please?

MR. GLAZER Actually, | think alot of the
comments that |I've made al ready are very rel evant to ny
statenment, but | guess theonly thinginadditionl'd
liketonentionspecificallyis that the one week peri od
after this neeting for further coments is just not
sufficient for thelevel of technical informationthat
you' re | ooking for to be provided and |' d encour age you
to do 30 days or sonething nore on that order.

MR. BOULIN: | don't see any problemw th

that. | was thinking about that when we have been aski ng
for various input. | think we can-- we will extend that
peri od.

MR. BROOKMAN: Thank you, thanks for that
comment. Next is JimRanfone.

MR. RANFONE: Okay, thank you, Doug. Jim
Ranfone with AGA. AndI'Il| yieldto your request since
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we did submt awittenstatenent. | will provide you
with an updated version of that, so it's slightly
nodi fi ed, with some additional information, but 1'dlike
that to be added on the record. Just summari zi ng one
thing, we do al so request a 30-day tine frame. W felt
that this was just alittle too fast. W appreciate
DCE s efforts to accel erate this process, but we were a
little surprisedthat getti ng an announcenent on February
8t h and a wor kshop on t he 17t h and one week t o conment
on, so we do appreci ate the suggestionthat therew || be
a 30-day.

One ot her thing on a coupl e of ot her things,
peer review of the DOE analysis. W did neet with
Assi stant Secretary Reicher back i n Cct ober and one of
the things we asked for and we believe we had an
agreenent is that we woul d be able to participate as
other interested partiesin apeer reviewand secondly
that if there are differences between t he anal ysi s t hat
GARD i s doi ng ver sus what PNNL cones up with that there
will beathirdparty avail ableto revi ewboth anal yses
and make sonme kind of determ nation of why there's
di fferences.

(One i ssue that wasn't di scussed t oday, wel |,
isour concerns with the qualitative conparison. W have
some comments onthat -- 1" msorry, we did di scuss t hat
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alittlebit. Wedon't favor a qualitative conpari son.
| think thelawis very cl ear as to what needs to be done
here interns of does the newstandard save energy or not
and we recogni ze there's al ot of gray area there, but
puttingalot of timeintoaaqualitative anal ysis w thout
really knowi ng how that's going to be used by the
Departnment and | think some conment fromDCE st af fer sort
of summari zed everyt hi ng, howyou' re going to do t hat,
what's going to be used. We don't favor an extensive
qualitative analysis to be done.

Anot her i ssue that we have is on the concern
with fuel switching. W believethat that should be a
part of this analysis interms of | ooking at what the
i npact will be on adopti on of the 99 versi on. W do go
intoalittlebit of detail inshow ng or our allegations
or our estimates that we're going to i ncrease the cost to
sone of the natural gas appliances and equi pnent that go
into the standard and conpeti ng products.

And not only gas, but we're tal ki ng about
el ectric heat punps, the cost of that product is goingto
go up and even the oi |l equi pment. We'dliketo see sone
ki nd of analysis done on fuel sw tching, what the
potential would be if that shoul d occur because the
Commttee intheir deliberations and some of the anal ysi s
t hat DOE supported on t he equi pnent side did show an
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i ncrease of cost of sonewhere inthe area, for exanpl e,
8 to 10 percent on gas water heaters and no sim |l ar
anal ysis was done on electric resistance water heatersg|

One ot her thing is that we t hink t hat DOE
shoul d consi der forecast of commercial construction
activitiesintheir analysis, what -- howthat's goingto
i npact the types of buil dings that are going to be built
because t he standard only applies to what's goingto be
built inthe future and not what's currently being built.
And 1'Ill just sunmarize it that way. Again, we'l]l
provide a copy of the detailed --

MR. BOULIN: Woul d you comment alittlebit
nore on that |ast piece on --

MR. RANFONE: On forecasting?

MR. BOULIN: Yes, what do you think the
Departnment should do in that area?

MR. RANFONE: Well, what we think is that
you ought to take a |l ook at sone of the forecast onthe
types of buildings that are going to be built using
publicly avail abl e sources | i ke Dodge studies or GRI's
"Basel i ne Proj ection" because types of buil dings, the mx
of the types of buildings that are goingto be built or
are going to beinpacted by the 99 version andthat's the

anal ysi s shoul d be cent ered around t hat projection, not

on existing building stocks as we know today.
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MR. BOULIN: Do you have any opi ni ons about
the tinme frame?

MR. RANFONE: The tinme franme for?

MR. BOULIN: O the forecast?

MR. RANFONE: Ten years, 5to 10 years out,
what ever the baseline is.

MR. BOULIN: |f ASHRAE pl ans to updateits
standard every three years, is 10 years an appropri ate
time frame?

MR. RANFONE: Well, for this analysis, |
believe it is and when you say they plan to -- what
ASHRAE does, | nmean we' ve al ready had thi s di scussi on
this nmorning on addendum and on how that could be
eval uated. If we're |l ooking at a bul k anal ysi s right now
based on the 1999, 1989 version, | would project it out
for the 10 years.

MR. BOULIN. Thank you.

MR. RANFONE: We also appreciate the
opportunity we had to present here and t he wor kshop. |
think there's al ot of good i nformation bei ng di scussed.
Al ot of this data and the work that both PNNL and GARD
are doing are going to help in the pronul gation of
addi ti onal changes to the 90.1 standard, soit's not just
an endi ng process. | think the evaluations, the
assunptions, the deci sions that are bei ng nade and t he
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techni cal judgnents that are bei ng made are goi ng to be
fed into the process again.

MR. BROOKMAN: Thanks, Jim Harol d Crowder
i S next.

MR. CROWDER: Yes, thank you. | too would
like to echo Virginia Power's appreciation for the
invitation and the chance to participateinthis workshop
and this process. | will sumrmarize ny coment, witten
conmments as well. Unfortunately, | get tocall attention
toatypothat | made andit all ows ne to make sone - -
pl ace undue enphasi s here, unintended enphasis.

In my second bullet where | talk about
Vi rgi ni a Power having taken al ook at the study that was
presented in June of 1999 to ASHRAE, | shouldinsert the
foll owi ng, ASHRAE 90.1-99, that it will, in our opinion,
save energy over the previous version.

Then secondly, I'd like to say that in
| ooki ng at this current proposed net hodol ogy, we feel
t hat you have adequat el y addr essed t he short com ngs t hat
youidentifiedinthat earlier analysis and finally, that
Virginia Power endorses the maintenance of fuel
neutrality in codes and standards such as ASHRAE 1999,
90. 1-99.

Thank you.

MR. BROOKMAN: Thank you. | amgoing to
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-- | want to thank you personal ly for what | think was a
really an informative and well done workshop and I' m
goingtoturnit back to Jean Boulin. Jean, thank you,
and | ' mgoi ng to hand out evaluation forns and|'dlike
toaskyoutofill themout andit's goingtotake you a
very brief amount of time. So |l'mgoingto pass these
out .

MR. BOULIN: | would like to echo Doug's
appreciation for your participation and the tinme you
spent here and particularly respondi ng to such short
notice of this nmeeting. We will extend the comment
perioduntil March 17th, that's St. Patrick's Day and we
do appreci ate your addi ti onal i nput and your response to
our queries here.

| think that's all we really have to say
here and travel back honme safely.

Thank you.

(Wher eupon, at 12:21 p. m, the workshop was

concl uded.)
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